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CLAIMS 



[Claim(s)] 

[Claim 1] It is the nonaqueous electrolyte rechargeable battery characterized by containing an impurity by the concentration 
which becomes 5-7000 ppm while the above-mentioned nonaqueous electrolyte contains at least one or more sorts of 
methoxybenzene system compounds in the nonaqueous electrolyte rechargeable battery which comes to have nonaqueous 
electrolyte which comes to dissolve an electrolyte in the negative electrode which can dope and ** dope a lithium, a positive 
electrode, and a non-aqueous solvent. 

[Claim 2] The above-mentioned impurity is a nonaqueous electrolyte rechargeable battery accordmg to claim 1 characterized 
by the bird clapper from ion. 

[Claim 3] The above-mentioned impurity is a nonaqueous electrolyte rechargeable battery according to claim 2 characterized 
by being the ion which contains the element which it comes to choose out of Li, Si, Mg, alimiinum, calcium, Fe, K, Na, F, O, 
and P at least one or more. 

[Claim 4] The above-mentioned impurity is a nonaqueous electrolyte rechargeable battery according to claim 1 characterized 
by being water. 

[Claim 5] The above-mentioned impurity is a nonaqueous electrolyte rechargeable battery according to claim 1 characterized 
by being an aromatic compound. 

[Claim 6] The above-mentioned impurity is a nonaqueous electrolyte rechargeable battery according to claim 5 characterized 
by being a benzene halogenide. 

[Claim 7] A methoxybenzene system compound is a nonaqueous electrolyte rechargeable battery according to claim 1 
characterized by including the isomer of this methoxybenzene system compound as an impurity. 

[Claim 8] The above-mentioned impurity is a nonaqueous electrolyte rechargeable battery according to claim 1 characterized 
by being an aliphatic hydrocarbon compound. 

'[Claim 9] The above-mentioned aliphatic hydrocarbon compound is a nonaqueous electrolyte rechargeable battery according 
to claim 8 characterized by having a carbonyl group. 

[Claim 10] The above-mentioned aliphatic hydrocarbon compound is a nonaqueous electrolyte rechargeable battery according 
to claim 8 characterized by having a carboxyl group. 

[Claim 1 1] The above-mentioned aliphatic hydrocarbon compound is a nonaqueous electrolyte rechargeable battery according 
to claim 8 characterized by having ether linkage. 

[Claim 12] The above-mentioned impurity is a nonaqueous electrolyte rechargeable battery according to claim 1 characterized 
by having nitrogen. 

[Claim 13] The above-mentioned impurity is a nonaqueous electrolyte rechargeable battery according to claim I characterized 
by having sulfur. 

[Claim 14] The above-mentioned nonaqueous electrolyte is a nonaqueous electrolyte rechargeable battery according to claim 
1 characterized by containing by the becoming concentration 0.005-0.8M about a methoxybenzene system compound. 
[Claim 15] A methoxybenzene system compound is a nonaqueous electrolyte rechargeable battery according to claim 1 with 
which at least one or more [ of hydrogen machines other than a methoxy machine ] is replaced by the halogen, and it is 
characterized by the bird clapper. 

[Claim 16] The above-mentioned halogen is a nonaqueous electrolyte rechargeable battery according to claim 15 
characterized by being F. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to improvement of nonaqueous electrolyte 

about a nonaqueous electrolyte rechargeable battery. 

[0002] 

[Description of the Prior Art] Remarkable progress of electronic technology in recent years is making small and 
lightweight-ization of electronic equipment realize one after another. In connection with it, the demand in small, 
lightweight-izing, and high-energy density is increasing increasingly also to the cell as a power supply for portable. 
[0003] Conventionally, as a rechargeable battery of a general use, solution system cells, such as a lead cell and a nickel 
cadmium battery, are in use. However, although it can be satisfied [ with a cycle property ] of the rechargeable battery of 
these solution systems to some extent, it cannot be called property which can be satisfied m respect of a cell weight or an 
energy density. 

[0004] On the other hand, the research and development of a nonaqueous electrolyte rechargeable battery which used the 
lithium or the lithium alloy for the negative electrode are done briskly recently. This cell becomes what has high-energy 
density by using for positive-electrode material Li content multiple oxide which is represented by LiCo02, and also has little 
self-discharge, and it has the outstanding property of being lightweight. 

[0005] However, it may have been said that a lithium carried out the crystal growth of the nonaqueous electrolyte 
rechargeable battery which used such a lithium or the lithium alloy for the negative electrode to the shape of a dendrite, it 
arrived at a positive electrode, and resulted in internal short-circuit with advance of a charge-and-discharge cycle at the time 
of charge. Moreover, since generation of a dendrite will be promoted, there is a problem that practical rapid charge and 
discharge are not made. The utilization of a nonaqueous electrolyte rechargeable battery which uses this lithium or a lithium 
alloy for a negative electrode is far from this reason. 

[0006] Then, the so-called rocking-chair type nonaqueous electrolyte rechargeable battery (rechargeable lithium-ion battery) 
which uses for negative-electrode material what incorporated the lithium ion to stratified compounds, such as an oxide and 
carbon, as what solves such a problem attracts attention. 

[0007] The deposit of a dendrite is not accepted but this nonaqueous electrolyte rechargeable battery shows a good 
charge-and-discharge cycle property, even if it uses doping and ** doping a lithium between the layers of such a stratified 
compound for a negative-electrode reaction and a charge-and-discharge cycle advances. 

[0008] By the way, that by which, as for the carbon material which can be used as a negative-electrode material of a 
nonaqueous electrolyte rechargeable battery, various ********** were first put in practical use as a negative-electrode 
material is a crystalline low carbon material obtained by heat-treating comparatively nongraphitizing-carbon material, i.e., an 
organic material, such as corks and a glassy carbon, at low temperature. The nonaqueous electrolyte rechargeable battery 
which combined the electrolytic solution which uses as the main solvent the negative electrode which consisted of these 
nongraphitizing-carbons material, and a propylene carbonate (PC) is already commercialized. 
[0009] Furthermore, recently, the graphites from which the crystal structure developed can be used now as a 
negative-electrode material. Since PC used as a main solvent was disassembled the case of graphites, this had become an 
obstacle when considering as negative-electrode material. However, by using an ethylene carbonate with high stability (EC) as 
the main solvent, such a problem is also solved and it can be used now as a negative-electrode material. 
[0010] A scale-like thing can receive graphites comparatively easily and it is conventionally used widely as an electric 
conduction agent for alkaline cells etc. These graphites have high crystallinity compared with nongraphitizing-carbon 
material, and its true density is high. Therefore, if graphites constitute a negative electrode, high electrode restoration nature 
will be obtained and the energy density of a cell will be raised. From this, it can be said that graphites are the big material of 
expectation as a negative-electrode material. 
[0011] 

[Problem(s) to be Solved by the Invention] By the way, in a rechargeable lithium-ion battery, it will be m the following 
potential states by charge. That is, like ****, Li ion is drawn out at the time of charge, and it becomes the high potential which 
is about 4.2V in the positive electrode which uses Li content multiple oxide which is represented by LiCo02. On the other 
hand, like **♦*, by the negative electrode which uses a carbon material, Li ion is doped and the potential of Li metal is 
approached. 
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[0012] Therefore, by such cell, a positive electrode tends [ very ] to oxidize at the time of charge, and a negative electrode is 
in the state of being very easy to be returned. For this reason, when the cell was saved in the state of charge, a certain 
irreversible reaction arose in the electrode, and capacity degradation which is not recovered was caused to it in the meantime. 
[0013] Then, adding the methoxybenzene system compound of specific concentration to nonaqueous electrolyte is proposed 
as a means to solve such a problem. If a methoxybenzene system compound is added to nonaqueous electrolyte, the 
irreversible reaction in the positive electrode and negative electrode which happen by preservation in the charge state will be 
suppressed, and capacity degradation which considers this as a cause will be improved. 

[0014] However, recently requires improvement in the further capacity and shelf life also in the nonaqueous electrolyte 
rechargeable battery used as the power supply of these electronic equipment mentioned above with extension of the operating 
time in electronic equipment, such as a cellular phone and a notebook computer, etc. 

[0015] Then, this invention is made in view of such the conventional actual condition, raises further the capacity degradation 
depressor effect at the tune of saving in the state of charge, and aims at offering the nonaqueous electrolyte rechargeable 
battery excellent in high capacity and shelf life. 
[0016] 

[Means for Solving the Problem] In order to attain the purpose mentioned above, as a result of this invention persons' 
repeating examination wholeheartedly, the impurity in an old nonaqueous electrolyte rechargeable battery Although not only 
the capacity fall by loss in quantity of an active material but the cell reaction was checked or to stop the amount as few as 
p(issible was desired from the reason of reliability falling In the electrolytic solution containing a methoxybenzene system 
c()mpound, it found out that the capacity degradation depressor effect mentioned above improved further by specifying high 
(impurity concentration. 

[0017] That is, in the nonaqueous electrolyte rechargeable battery which comes to have nonaqueous electrolyte which comes 
to dissolve an electrolyte in the negative electrode which can dope and ** dope a lithium, a positive electrode, and a 
non-aqueous solvent, the nonaqueous electrolyte rechargeable battery concerning this invention is characterized by containing 
an impurity by the concentration which becomes 5-7000 ppm while the above-mentioned nonaqueous electrolyte contains at 
least one or more sorts of methoxybenzene system compounds. 

[0018] In the nonaqueous electrolyte rechargeable battery concerning this invention, 5-7000 ppm of capacity degradation 
depressor effect higher than the time of only a methoxybenzene system compound being added are demonstrated for 
nonaqueous electrolyte by containing an impurity by concentration. 

[0019] Even when only a methoxybenzene system compound is added, the irreversible reaction in the positive electrode in 
severe oxidization and severe reducing atmosphere and negative electrode in the cell produced in the charge state is 
suppressed, and the effect which prevents deactivation of an active material can be acquu-ed. However, when it combines with 
a methoxybenzene system compound and an unpurity is added, an impurity reacts with an active material and the reactant 
generated on the active material front face is considered here with making degradation inhibition reaction with a 
methoxybenzene system compound perform uniformly. Or an impurity also reacts simultaneously at the time of degradation 
inhibition reaction with a methoxybenzene system compound, and it is thought that higher depressor effect is demonstrated. 
Therefore, degradation of an active material does not advance to the interior of an active material surface shell, but higher 
depressor effect is demonstrated, and charge-and-discharge reactivity and capacity are maintained. 
[0020] In addition, when the content of the above-mentioned impurity is less than 5 ppm, the degradation depressor effect 
mentioned above is not obtained enough. Moreover, since excessive side reaction arises and capacity is made to deteriorate 
conversely when the content of an impurity exceeds 7000 ppm, it is not desirable. 

[0021] By the way, as the above-mentioned impurity, it is desirable ion and to specify water. The ion which contains the 
element which it comes to choose out of Li, Si, Mg, aluminum, calcium, Fe, K, Na, F, O, and P at least one or more especially 
as the above-mentioned ion is more desirable, 

[0022] Moreover, if [ above-mentioned ] an impurity is carried out, it is desirable to specify an aromatic compound, a 
benzene halogenide, and aliphatic hydrocarbon. Especially as the above-mentioned aliphatic hydrocarbon compound, what 
has a carbonyl group, a carboxyl group, or ether linkage is desirable. Moreover, as the above-mentioned impurity, what has 
nitrogen or sulfur is desirable. Moreover, the methoxybenzene system compound may contain the isomer of this 
methoxybenzene system compound as an impurity. 

[0023] Thus, as an impurity, it is desirable to specify inorganic substances which can move freely, such as ion and water, 
among the liquid phase. Moreover, it is more desirable to specify as an impurity the reaction solvent mixed in a synthetic 
process of the solvent for the electrolytic solutions, the organic substance which carries out a by-product, or the organic 
substance which has reactivity within a cell by oxidation reduction etc. electrochemically similarly. 

[0024] On the other hand, as for nonaqueous electrolyte, it is desirable to contain a methoxybenzene system compound by the 
concentration which becomes 0.05-0.8M. When there are more additions of a methoxybenzene system compoimd than 0.8M, 
xonductivity^falls=andJt.has=a=bad.influence=on.aJow-temperature.property. 0. When fewer-than-005M,.sufficient=capacity - 
maintenance effect is not acquired. 

[0025] Moreover, as a methoxybenzene system compound, the compound with which a halogen comes to replace at least one 
or more [ of hydrogen machines other than a methoxy ] is desirable, and F is more desirable as a halogen. Electrochemical 
anti-oxidation reducing improves by replacing by the halogen. 
[0026] 

[Embodiments of the Invention] The gestalt of concrete operation of this invention is explained. 
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[0027] The nonaqueous electrolyte rechargeable battery with which this invention is applied has nonaqueous electrolyte 
which comes to dissolve an electrolyte in the negative electrode which can dope and ** dope a lithium, a positive electrode, 
and a non-aqueous solvent, and is constituted. 

[0028] In this invention, while the nonaqueous electrolyte of such a nonaqueous electrolyte rechargeable battery contains a 
methoxybenzene system compound, it is characterized by containing an impurity by the concentration which becomes 5-7000 
ppm. 

[0029] Here, as the above-mentioned impurity, although all inorganic compounds are applicable, it is desirable ion and to 
specify water. The ion which contains the element which it comes to choose out of Li, Si, Mg, aluminum, calcium, Fe, K, Na, 
F, O, and P at least one or more especially as the above-mentioned ion is more desirable. 

[0030] Moreover, if [ above-mentioned ] an impurity is carried out, although it is applicable about all organic compounds 
other than an electrolytic-solution solvent, it is desirable to specify an aromatic compound, a benzene halogenide, and 
aliphatic hydrocarbon. Especially as the above-mentioned aliphatic hydrocarbon compound, it is desirable to have a carbonyl 
group, a carboxyl group, or ether linkage. Moreover, as the above-mentioned impurity, it is desirable to have nitrogen or 
sulfur. 

[0031] Moreover, the methoxybenzene system compound may contain the isomer of this methoxybenzene system compound 
as an impurity. 

[0032] Specifically, the isomer of alcohols, such as ethylene glycol and a methanol, and the methoxybenzene system 
compound which is a by-product at the time of compounding a methoxybenzene system compound is mentioned as an 
impurity of the reaction solvent mixed in a synthetic process of the solvent for the electrolytic solutions or the thing which is a 
by-product, for example, a carbonate system solvent. In addition, the compound and ketones etc. which contain sulfur atoms, 
such as ether, such as reactant 1 [ high ], 2-dimethoxyethane, 1, and 2-diethoxy methane, and dimethyl sulfoxide, in a skeleton 
on a positive electrode are mentioned. Moreover, the compound.which contains lactone, such as cyclic ether, such as a 
reactant high tetrahydrofliran, gamma-butyrolactone, and a valerolactone, a metal lithium, and nitrogen atoms with reactivity, 
such as a pyridine and an acetonitrile, in a skeleton on a negative electrode is mentioned. 

[0033] Thus, as an impurity, it is desirable to specify the ion which can move freely, and water among the liquid phase. 
Moreover, it is more desirable to specify as an impurity the reaction solvent mixed in a synthetic process of the solvent for the 
electrolytic solutions, the organic substance which carries out a by-product, or the organic substance which has reactivity 
within a cell by oxidation reduction etc, electrochemically similarly. 

[0034] The irreversible. reaction in the positive electrode in severe oxidization and severe reducing atmosphere and negative 
electrode in the cell produced in the charge state by making 5-7000 ppm of specific impurities contain in the nonaqueous 
electrolyte containing a methoxybenzene system compound in this invention although to press dovm an impurity generally as 
few as possible was desired is suppressed until now, deactivation of an active material is prevented, and higher capacity 
degradation depressor effect is demonstrated. 

[0035] In addition, when the content of the above-mentioned impurity is less than 5 ppm, the capacity degradation depressor 
effect mentioned above cannot be obtained enough. Moreover, since excessive side reaction arises and capacity is made to 
deteriorate conversely when the content of an impurity exceeds 7000 ppm, it is not desirable. Therefore, the content of an 
impurity has desirable 5-7000 ppm, its 10-1000 ppm are more desirable, its 10-500 ppm or less are more more desirable still, 
and it is good to choose an optimum value suitably according to the kind of impurity. 

[0036] As a methoxybenzene system compound added by nonaqueous electrolyte on the other hand, the thing of any 
structures is usable and it is desirable to have a methoxy machine at least one or more. 

[0037] Furthermore, as for a methoxybenzene system compound, it is desirable that hydrogen machines other than a methoxy 
machine are replaced by at least one or more halogens. As a halogen, F, Br, CI, etc. are mentioned and F is the most desirable 
in this. Electrochemical anti-oxidation reducing of the methoxybenzene compound replaced by the halogen improves. In 
addition, especially the position where a halogen is introduced is not restricted. 

[0038] Moreover, one kind may be independently used for these methoxybenzenes system compound, and may be used for it 
combining two or more sorts. 

[0039] In addition, specifically as a methoxybenzene system compound, the compound shown by ** 1 -izing 58 is 

mentioned. However, XI and X2 show any one sort of F, Br, and the CI during ** 10 -izing 58. 

[0040] 

[Formula 1] 
0CH3 




[0041] 
[Formula 2] 
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OCHa 



[0042] 

[Formula 3] 
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0CH3 

[0043] 

[Formula 4] 
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0CH3 



[0044] 
[Formula 5] 
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3HCO' 




OCH3 



[0045] 
[Formula 6] 
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OCH3 



[0046] 

[Formula 7] 
0CH3 




.OCH3 



0CH3 



0CH3 

[0047] 
[Formula 8] 
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[Formula 9] 
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[Formula 10] 
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OCH3 



[0050] 

[Formula 11] 
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[Formula 14] 
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[0054] 

[Formula 15] 
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[0055] 
[Formula 16] 
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[0056] 
[Formula 17] 
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[Formula 18] 
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[Formula 19] 
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[0059] 

[Formula 20] 



0CH3 




[0060] 
[Formula 21] 
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[0061] 
[Formula 22] 
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[Formula 23] 
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[Formula 28] 
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[0068] 

[Formula 29] 

OCHs 




[0069] 

[Formula 30] 
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[0070] 
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[Formula 35] 
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[0075] 
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[0076] 
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[Formula 39] 
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[0081] 

[Formula 42] 
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[Formula 47] 
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[Formula 48] 
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[0088] 

[Formula 49] 
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[Formula 50] 
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[0090] 

[Formula 51] 
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3HCO 
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[Formula 52] 
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[Formula 53] 
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[Formula 54] 
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[0094] 
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[Formula 55] 



0CH3 




[0096] 

[Formula 57] 

0CH3 




■OCH3 



.OCH3 

[0097] 

[Formula 58] 

0CH3 

,cx;h3 



'0CH3 

OCH^ 

[0098] Although the proper addition of the methoxybenzene system compound mentioned above changes also with kinds of 
compound, they are 0.0Q5-0.5M more preferably ^.0D5-0.S,M. If there are too few additions, capacity degradation depressor 
effect will not fully be obtained. Moreover, when there are too many additions, the conductivity of the electrolytic solution 
becomes low and especially a low-temperature property is spoiled. 

[0099] Although a methoxybenzene system compound and an impurity are added to the electrolytic solution in this way in this 
invention, as a component of other electrolytic solutions, each thing usually used with this kind of nonaqueous electrolyte 
rechargeable battery is usable. 

[0100] First, it is desirable to use what used for the main solvent what have a comparatively high dielectric constant, such as 
ethylene carbonate, and added further two or more hypoviscosity solvents as a non-aqueous solvent. 
[0101] As a high dielectric constant solvent, propylene carbonate (PC) besides ethylene carbonate (EC), butylene carbonate 
(BC), vinylene carbonate (VC), a sulfolane acid, butyrolactones, and valerolactones are usable. 

[0102] As a hypoviscosity solvent, phosphoric ester, such as trimethyl phosphate and phosphoric-acid triethyl, etc. is usable to 
carboxylates, such as unsymmetrical chain- like carbonates, such as symmetrical chain-like carbonates, such as diethyl 
carbonate and dimethyl carbonate, methylethyl carbonate, and methylpropyl carbonate, a methyl propionate, and an ethyl 
propionate, and a pan. A good result is obtained, even if it may use one kind among these and uses combining two more or 
more kinds. 

[0103] Although it is desirable to use ethylene carbonate as a main solvent since decomposition by the graphite is hard to be 
carried out compared with other high dielectric constant solvents when using graphite material for a negative electrode 
especially, the compound which replaced the hydrogen atom of ethylene carbonate with the halogen is also suitable. 
[0104] Moreover, even if there are graphite material and reactivity like propylene carbonate, the halogenide of ethylene 
carbonate or ethylene carbonate is used as the main solvent, and if it adds as 2nd component solvent which replaces a part of 
this, even if it will use it, it does not interfere. It is possible to set up comparatively many additions of propylene carbonate 
especially, since it acts so that the methoxybenzene system compound may be added by the electrolytic solution here and this 



3HCO 
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may suppress the reaction of graphite material and a solvent. 

[0105] As for what is used as 2nd component solvent, butylene carbonate besides propylene carbonate, vinylene carbonate, 1, 
2-dimethoxyethane, 1, 2-diethoxy methane, ganmia-butyro lactone, a valerolactone, a tetrahydrofiiran, 2-methyl 
tetrahydrofiaran, 1, 3-dioxolane, the 4-methyl -1, 3-dioxolane, a sulfolane, a methyl sulfolane, etc. are mentioned. Among 
these, it is desirable to use carbonate system solvents, such as propylene carbonate, butylene carbonate, and vinylene 
carbonate. In addition, it is desirable to make these additions below into 40 capacity %, and for a further to make to below 20 
capacitY^o. 

[0106] As an electrolyte salt which dissolves in a non-aqueous solvent, each thing used for this main cell is usable. 
Specifically, LiPF6, LiC104, LiAsF6, LiBF4, LIB (C6 H5)4, CH3 803 Li, CF3 S03 Li, LiN (CF3 S02)2 and LiC 
(CF3S02)3, LiCl, LiBr, etc, are mentioned. Even if these electrolytes sah uses one kind independently, and it uses it 
combining two or more sorts, it is not cared about. In addition, it is LiPF6 when combining and using it. Considering as a 
principal component is desirable. 

[0107] On the other hand, the following can be used as the negative electrode of a cell, and a positive electrode. 

[0108] First, the carbon material as a negative-electrode material which can dope and ** dope a lithium ion, and a crystalline 

substance or an amorphous metal chalcogen ghost is used. 

[0109] Among these, as a carbon material, a graphitizability carbon material, nongraphitizing-carbon material, and graphite 
material can be used. 

[01 10] The material which has the physical-properties parameter of a spacing (002) setting to 0.37nm or more, and true 
density setting to the differential thermal analysis (DTA)in the inside of less than three 1.70 g/cm and air, and not having an 
exoergic peak at 700 degrees C or more as a nongraphitizing-carbon material is suitable. 

[0111] Such a nongraphitizing-carbon material is obtained by heat-treating an organic material at the temperature of about 
1000 degrees C. 

[01 12] As a representative of a start ravv material, the homopolymer of furfuryl alcohol or a furfural, a copolymer or other 
resins, the copolymerized fliran resin are mentioned. 

[0113] Furthermore, conjugated-system resins, such as phenol resin, acrylic resin, halogenation vinyl resin, polyimide resin, a 
polyamidoimide resin, polyamide resin, a polyacethylene, and poly (p-phenylene), a cellulose and its derivative, and arbitrary 
organic macromolecule system compounds can be used. 

[0114] Moreover, what introduced the functional group which contains oxygen in the petroleum pitch which has a specific 
H/C atomic ratio (the so-called oxygen bridge formation) is not fused in process of carbonization (400 degrees C or more), 
but, finally becomes nongraphitizing-carbon material in the state of solid phase. [ as well as the above-mentioned furan resin ] 

[0115] The above-mentioned petroleum pitch is obtained by operation of distillation (vacuum distillation, atmospheric 
distillation, steam distillation), a heat polycondensation, extraction, a chemistry polycondensation, etc. from tar, asphalt, etc. 
which are obtained by elevated-temperature pyrolyses, such as a coal tar, an ethylene bottom oil, and a crude oil. At this time, 
the H/C atomic ratio of a petroleum pitch is important, and in order to consider as a nongraphitizing carbon, it is necessary to 
set this H/C atomic ratio to 0.6-0.8. 

[0116] Although the concrete means for forming oxygen bridge formation in these petroleum pitches is not limited, the wet 
method by solution, such as a nitric acid, a mixed acid, a sulfuric acid, and a hypochlorous acid, or the dry process by the 
oxidizing gas (air, oxygen), the reaction according further to solid reagents, such as sulfur, an ammonium nitrate, 
persulfuric-acid ammonia, and a ferric chloride, etc. are used, for example. 

[0117] Although especially this oxygen content is not limited, as indicated by JP,3-252053,A, it is 5% or more still more 
preferably 3% or more preferably. When the crystal structure of the carbon material finally manufactured is affected and 
oxygen content is made into this range, this oxygen content becomes what has the physical-properties parameter of not having 
an exoergic peak for a spacing (002) which was mentioned above at 700 degrees C or more in the differential thermal analysis 
(DTA) in the inside of 0.37nm or more and an air air current, and its negative-electrode capacity improves. . 
[0118] In addition, its all are usable, if a start raw material is not limited to these but it becomes difficulty graphitized-carbon 
material through solid-phase-carbonization process by all other organic materials, i.e., oxygen bridge formation processing 
etc. 

[0119] Moreover, the compound which makes a principal component Lynn indicated by JP,3-137010,A besides the 
nongraphitizing-carbon material which uses the above organic materials as a start raw material, oxygen, and carbon also 
shows the same physical-properties parameter as nongraphitizing-carbon material, and is desirable as a material of a negative 
electrode. 

[0120] Although nongraphitizing-carbon material is obtained by carbonizing the above organic materials by baking etc., it is 
desirable to perform this baking in the following processes, 

[0121] That is, in order to compound nongraphitizing-carbon material, after carbonizing an organic material at the 
temperature of 300-700 degrees C, it calcinates on the about [ holding-time 0-30 hour ] conditions in the programming rate of 
per minute 1-100 degrees C, the attainment temperature of 900-1300 degrees C, and attainment temperature. In addition, 
depending on the case, you may omit carbonization operation. And although trituration and classification of the sintered 
compact obtained by doing in this way are done after this and a negative electrode is presented with it, it does not matter even 
if it performs this trituration before and after carbonization, temporary quenching, and elevated-temperature heat treatment 
and carries out between temperature up process. 
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[0122] Next, as a graphite material, it is desirable that true density is three or more 2.1 g/cm, and it is more desirable that they 
are three or more 2, 18 g/cm. In order to obtain such true density, it is required for less than 0.340nm of spacings measured 
with an X-ray diffraction method (002) to be 0.335nm or more and 0.337nm or less still more preferably preferably, and for C 
shaft microcrystal thickness of a field (002) to be 14.0nm or more. 

[0123] Moreover, with graphite material, properties, such as the above true density, bulk density besides a crystal structure 
parameter, average shape-parameter xave, specific surface area, particle size distribution, and a particle disruptive strength, 
also become important. Next, these properties are explained. 

[0124] First, bulk density is JIS. It is measured according to the method indicated by K-1469. This measuring method is 
shown below. 

[0125] <Bulk density measuring method> Capacity 100cm3 which measured mass beforehand A measuring cylinder is made 
slanting and it is 3 100cm of sample powder to this. It supplies gradually using a spoon. And the whole mass is measured by 
the 0.1 g of the minimum graduations, and the mass M of sample powder is calculated by deducting the mass of a measuring 
cylinder from the mass. 

[0126] Next, a cork stopper is made the measuring cylinder with which sample powder was thrown in, and the measuring 
cylinder of the state is dropped from a height of about 5 centimeters 50 times to a rubber board. Consequently, since the 
sample powder in a measuring cylinder is compressed, the capacity V of the compressed sample powder is read. And relative 
bulk density (g/cm3) is computed by the following formula 1. 
[0127] D=NW ... formula ID: -- relative bulk density (g/cm3) 
M: Mass of the sample powder in a measuring cylinder (g) 

Capacity of the sample powder in the measuring cylinder after V:50 times fall (cm3) 

As a graphite material, it is desirable for this bulk density to use a three or more 0.4 g/cm thing. Since a configuration is a 
scale-like, graphite material tends to separate and fall fi-om an electrode, and it becomes the cause in which this shortens a 
cycle life. However, if bulk density is three or more 0.4 g/cm graphite material in this way, peeling omission will be stopped 
and a cycle life will improve. In addition, the more desirable range of bulk density is three or more fiuther 0.6 g/cm three or 
more 0.5 g/cm. 

[0128] Next, average shape-parameter xave is calculated as follows. 

[0129] <The average shape-parameter xave:SEM method, i.e., the typical particle shape of graphite material,> has the shape 
of the flat shape of a pillar, and a rectangular parallelepiped, as shown in drawing 1 or the ** type view of drawing 2 , the 
time of setting to W the length of the direction which intersects perpendicularly with the major axis which is [ thickness / of 
the portion with the thinnest thickness of this graphite particle ] equivalent to L and depth in the length of T and the direction 
of a major axis where length is the longest - L and W -- the product of the value which **(ed) each by T is the 
above-mentioned shape parameter x A thing with this smaller shape parameter x means that the height to an area of base is 
high, and the degree of flatness is small. 

[0130] x=(L/T) x (W/T) ... formula 2x: shape-parameter T: - thickness L: of a powdered portion with the thinnest thickness -- 
length W: of the powdered direction of a major axis ~ the length of the direction which intersects perpendicularly with a 
powdered major axis ~ such a configuration parameter x In order to measure about an actual graphite powder, the 
configuration of a graphite powder is observed using SEM (scanning electron microscope), and ten powder [ as / whose 
length of a portion with the longest length is **30% of mean particle diameters ] is chosen. And a shape parameter is 
calculated by the formula 2 about each ten selected powder, and the average is computed. This computed average is average 
shape-parameter xave. 

[013 1] As for this average shape-parameter xave, it is desirable that it is 125 or less. If the low graphite powder which is the 
degree of flatness whose average shape-parameter xave calculated by doing in this way bulk density is above-mentioned 
within the limits, and is 125 or less is used, the structure of an electrode will be improved further, and a graphite powder will 
separate and stop being able to fall easily. By this, a cycle life will improve further. In addition, average shape-parameter xave 
More desirable ranges are 115 or less [ 2 or more ] and 100 or less [ further 2 or more ]. 

[0132] Then, although it is the specific surface area of a graphite powder, this is called for by the nitrogen adsorption BET 
adsorption method, and it is desirable that it is below 9m2/g. While bulk density and average shape-parameter xave fulfill the 
above-mentioned conditions, when this specific surface area uses the graphite powder below 9ni2/g, the cycle life of a cell is 
improved further. 

[0133] In addition, regulation of specific surface area shows an effect to the cycle life of a cell because this specific surface 
area reflects adhesion of the particle to a graphite powder. 

[0134] That is, the particle about submicron one has adhered to the graphite powder in many cases, and it is thought that 
adhesion of a particle makes bulk density of graphite material low. Therefore, adhesion of the particle to a graphite powder 
has the fewer possible desirable one. 

[0135] On the other hand, the specific surface area of a graphite powder becomes so large that there is much adhesion of a 
particle if it is the same grain size, and becomes so small that there is little adhesion of a particle conversely. That is, that 
specific surface area can be stopped below at 9m2/g means that there is very little adhesion of this particle, therefore high 
bulk density is obtained, and a long cycle life is acquired. In addition, this specific surface area is below 5m2/g still more 
preferably below 7m2/g more preferably. 

[0136] The grain size of a graphite powder is optimized by 10% particle size of accumulation called for from a 
particle-size-distribution view (horizontal axis : particle size, a vertical axis : particle number), 50% particle size of 



http://www4jpdl.jpo.go.jp/cgi-bin/tran_web_cg 



accumulation, and 90% particle size of accumulation. 10% particle size of this accumulation, 50%> particle size of 
accumulation, and 90% particle size of accumulation are particle size when the area with which it integrated from 0 
micrometer, respectively becomes 10% of a whole surface product, 50%, and 90% in a particle-size-distribution view. 
[0137] Among these, as for 3 micrometers or more and 50% particle size of accumulation, it is [ 10% particle size of 
accumulation ] desirable for 10 micrometers or more and 90% particle size of accumulation to be 70 micrometers or less. This 
It is from the following reasons. 

[0138] That is, when electrode restoration nature is considered, it is the distribution which had width of face in the horizontal 
axis (particle size) to some extent, and when it is especially a normal distribution, a high charging efficiency is obtained and it 
is desirable [ the particle size distribution of a graphite powder ], 

[0139] However, when it becomes the unusual situations, such as a surcharge, generation of heat may arise on a cell, and 
when there are many distributions of the graphite powder of the diameter of a granule in such a case, there is an inclination for 
exoergic temperature to become high. 

[0140] On the other hand, at the time of charge of a cell, since a lithium ion is inserted in between graphite layers, a 
microcrystal expands about 10%. And a positive electrode and separator are pressed by this expansion and it will be in the 
state where initial failures, such as internal short-circuit, tend to happen at the time of initial charge. The defect by such 
expansion becomes so remarkable that there are many distributions of the graphite powder of the diameter of a large drop. 
[0141] That is, as for a graphite powder, it is desirable for there to be fault, even if there are too many things of the diameter 
of a granule and there are too many things of the diameter of a large drop, and to be blended with sufficient balance from a 
particle with a large particle size to a small particle. 

[0142] The range of above-mentioned 10% particle size of accumulation, 50% particle size of accumulation, and 90% particle 
size of accumulation is set up paying attention to these points, and the graphite material which fills this is blended with 
sufficient balance from the particle with a large particle size to the small particle. Therefore, while generation of heat of a cell 
is suppressed in the time of overcharge etc., an initial failure decreases, and high reliability is acquired. In addition, as for 
especially 90% particle size of accumulation, it is desirable among these accumulation particle size that it is 60 micrometers 
or less from the point of preventing an initial failure. 

[0143] In addition, the particle size and the particle number of a particle can be measured by dispersion of a laser beam for 
example, using a micro truck grading-analysis meter. 

[0144] Next, measurement of the <measuring method of average particle disruptive strength> disruptive strength by which the 
disruptive strength of a graphite powder is measured as follows is performed using a Shimazu minute compression tester 
tradename MCTM[ by Shimadzu Corp. ]- 500). 

[0145] First, a graphite powder is observed with an attached optical microscope, and ten powder [ as / whose length of a 
portion with the longest length is **10% of mean particle diameters ] is chosen. And about each ten selected powder, a load is 
imposed, a disruptive strength is measured and the average is computed. This computed average is the average particle 
disruptive strength of a graphite powder. 

[0146] In order to acquire heavy-loading property sufficient as a practical use cell, it is desirable for the average particle 
disruptive strength of a graphite powder to be two or more [ 6.0 kgf(s)/mm ]. In addition, there are the following relations to 
this disruptive strength and load characteristic, 

[0147] First, the ease of moving of the ion at the time of electric discharge influences a load characteristic. 
[0148] Here, since it is easy for the electrolytic solution to sink in into an electrode when a hole exists in an electrode material 
mostly, it is easy to move ion and a good load characteristic is obtained. If an electrode material has few holes, since it will be 
hard to move ion to it, it will be inferior in respect of a load characteristic, 

[0149] the graphite material with crystallinity high on the other hand ~ a-axis crystal orientation - a graphite hex-steel side ~ 
progressing ~ **** - the ~ being piled up - the microcrystal of c axis is realized Combination of these carbon hex-steel sides 
is weak coupling called Van der Waals force, and is easy to deform to stress. For this reason, it is difficult for graphite 
material to be usually, easy to be crushed, in case an electrode is filled up by compression molding, and to secure a hole. 
[0150] A disruptive strength which was mentioned above serves as an index of the difficulty of being crushed of such a hole. 
If a disruptive strength chooses and uses the thing of two or more [ 6.0kg //mm ] even if it is graphite material, a hole will be 
secured and a good load characteristic will come to be obtained. 

[0151] Although what has the above physical properties as a graphite material chooses and is used, this graphite material may 
be an artificial graphite obtained by carbonizing an organic material and carrying out high temperature processing further, 
even if it is a natural graphite, 

[0152] As an organic material which faces generatmg an artificial graphite and turns into a start raw material, coal and a pitch 
are typical. 

[0153] There are what is obtained as a pitch by operation of distillation (vacuum distillation, atmospheric distillation, steam 
distillation), a heat polycondensation, extraction, a chemistry polycondensation, etc. from the tar obtained by 
elevated-temperature pyrolyses, such as a coal tar, an ethylene bottom oil, and a crude oil, asphalt, etc., a pitch generated in 
addition to.this at the time of wood dry distillation. 

[0154] As a start raw material which fiirthermore serves as a pitch, there is a polyvinyl chloride resin, polyvinyl-acetate, 
polyvinyl butyrate, 3, and 5-dimethylphenol resin etc, 

[0155] In the middle of carbonization, at about a maximum of 400 degrees C, these coal and a pitch are liquefied, exist, and if 
rings will be in condensation and the state where cyclized many and laminating orientation was carried out, by holding at the 
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temperature and they become the temperature of about 500 degrees C or more after that, they will form a soHd carbon 
precursor, i.e., a semicoke. Such a process is called liquid-phase-carbonization process, and it is* a typical generation process 
of easily graphitized carbon. 

[0156] in addition, condensation heterocyclic compounds, such as condensation polycyclic hydrocarbon compounds, such as 
naphthalene, a phenanthrene, an anthracene, triphenylene, a pyrene, a perylene, pen TAFEN, and pentacene, other derivatives 
(for example, these carboxylic acids, a carboxylic-acid anhydride, carboxylic-acid imide, etc.) or mixture, an acenaphthylene, 
Indore, an iso indole, a quinoline, an isoquinoline, a quinoxaline, a phthalazine, a carbazole, an acridine, a phenazine, and 
phenanthridine, ~ the derivative is also still more nearly usable as a raw material 

[0157] After carbonizing the above-mentioned organic material at the temperature of 300-700 degrees C among inert gas air 
currents, such as nitrogen, in order to generate an artificial graphite by using the above organic material as a start raw material 
for example, temporary quenching is carried out among an inert gas air current on the about [ holding-time 0-30 hour ] 
conditions in the programming rate of per minute 1-100 degrees C, the attainment temperature of 900-1500 degrees C, and 
attainment temperature, and it heat-treats above 2500 degrees C preferably the temperature of 2000 degrees C or more further. 
Of course, depending on the case, you may omit carbonization and temporary-quenching operation. 

[0158] the generated graphite material ~ classification - or although it grinds and classifies and negative-electrode material is 
presented, you may perform trituration by any between the temperature up process before and after carbonization and 
temporary quenching or before graphitization Finally in these cases, heat treatment for graphitization is performed in the state 
of powder. 

[0159] However, in order to obtain the high graphite powder of bulk density or a disruptive strength, it is desirable to 
heat-treat, and to pulverize and classify the acquired graphitization molding object in the form which used the raw material as 
the molding object. 

[0160] That is, in order to produce a graphitization molding object, the corks used as a filler and the binder pitch used as a 
molding agent or a sintering agent are mixed and cast. And after repeating pitch sinking-in / baking process of infiltrating the 
binder pitch which carried out melting after heat-treating this molding object at low temperature 1000 degrees C or less, 
several times, it heat-treats at an elevated temperature. The infiltrated binder pitch is carbonized and graphitized in the above 
heat treatment process. And the acquu-ed graphitization molding object is pulverized and it considers ^s a graphite powder. 
[0161] Thus, the pulverized powder of the acquired graphitization molding object has bulk density and a high disruptive 
strength, and the electrode excellent in the performance is obtained. 

[0162] Moreover, since sulftir and nitrogen which graphitize as the polycrystalline substance and are contained in a raw 
material since the filler (corks) and the binder pitch are used as the raw material serve as gas and are generated at the time of 
heat treatment, a micro hole is formed in a just-like-that way. Formation of the hole becomes easy to advance the reaction of a . 
negative electrode, i.e., the dope and ** dope reaction of a lithium. Moreover, when the hole is vacant, there is also an 
advantage that processing efficiency is high, industrially. 

[0163] In addition, as a raw material of a molding object, you may use for itself the filler which has moldability and a degree 
of sintering. In this case, use of a binder pitch is unnecessary. 

[0164] As a negative-electrode material, the metallic oxide in which the dope and ** dope of a lithium ion besides a carbon 
material are possible is also usable. 

[0165] As a metallic oxide, the oxide containing transition metals is suitable and the crystal compound or amorphous 
compound which specifically makes a subject an iron oxide, ruthenium oxide, a molybdenum oxide, a tungstic oxide, titanium 
oxide, the tin oxide, oxidization silicon, etc. is mentioned. In addition, it is desirable for charge and discharge potential to use 
the thing comparatively near Metal Li among these. 
[0166] Next, the material of a positive electrode is explained. 

[0167] As for positive-electrode material, it is desirable that Li of sufficient amount is included, for example, the intercalation 
compound containing the compound metallic oxide which consists of a lithium expressed with a general formula LiM02 
(however, M expresses at least one sort of Co, nickel, Mn, Fe, aluminum, V, and Ti) and transition metals, or Li etc, is 
suitable for it. 

[0168] In order to attain high capacity especially, it is a steady state (for example, after repeating charge and discharge about 
5 times), a positive electrode needs to include Li of charge-and-discharge capacity of 250 or more mAhs per Ig of carbon 
materials, and it is more desirable that Li of charge-and-discharge capacity of 300 or more mAhs is included. 
[0169] In addition, Li does not necessarily need to be altogether supplied from a positive electrode, and, in short, Li of 
charge-and-discharge capacity of 250 or more mAhs per Ig of carbonaceous material should just exist in a fuel cell 
subsystem. In addition, suppose that the amount of Li(s) in this fuel cell subsystem is judged by measuring the service 
capacity of a cell. 
[0170] 

[Example] Hereafter, the example of this invention is explained based on an experhnental result, 

[0171] the example 1 of an experiment ~ the negative-electrode active material was compounded as follows first 

[0172] After mixing the coal tar system pitch used as a binder at 30 weight ****** and the temperature of about 100 degrees 

C to the coal system corks 100 weight section used as a filler, compression molding was carried out with a press and the 

precursor of a carbon molding object was obtained. 

[0173] Subsequently, this precursor was heat-treated at the temperature of 1000 degrees C or less, and the carbon-material 
molding object was produced. And it carried out by repeating pitch sinking-in / baking process of sinking in and heat-treating 
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the binder pitch which carried out melting to this carbon-material molding object at the temperature of 200 degrees C or less 
at the temperature of 1000 degrees C or less. 

[0174] Then, by heat-treating this carbon molding object at the temperature of 2700 degrees C under an inert atmosphere, it 
considered as the graphitization molding object and graphite sample powder was produced by grinding and classifying. 
[0175] The physical-properties value of the graphite material obtained at this time is shown below. 
[0176] The spacing of a field : (002) 0.337nni C shaft microcrystal thickness of a field : (002) SO.Onm true density : 
2.23g[/cm ] 3 bulk density : 0.83 g/cm3 average shape-parameter Xave: 10 specific-surface-area: ~ 4.4m2/g grain-size: ~ 
mean-particle-diameter; - 10% particle-size [ of 31.2 micrometer accumulation ]; - 50% particle-size [ of 12.3 micrometer 
accumulation ]; - 90% particle-size [ of 29.5 micrometer accumulation ]; - average [ of the disruptive strength of 53.7 
micrometer particle ]; ~ 7. lkgCmm2 ~ in addition (002) The spacing of a field and (002) C shaft microcrystal thickness of a 
field were measured, respectively fi'om BET adsorption method particle size distribution [ specific surface area / a 
pycnometer and ] / according / grain size / to a laser diffraction method in X diffraction measurement and true density. 
[0177] And the negative electrode 1 shown in drawing 3 by making into a negative-electrode active material the graphite 
sample powder obtained as mentioned above was produced. 

[0178] first, graphite sample powder - as 90 weight sections and a binder ~ the polyvinylidene-fluoride (PVDF) 10 weight 
section - mixing - a negative electrode ~ distributing N-methyl pyrrolidone which prepares a mixture and serves as a solvent 
~ a negative electrode - a mixture ~ it considered as the slurry (the shape of a paste) 

[0179] subsequently ~ as the negative-electrode charge collector 10 ~ band-like copper foil with a thickness of 10 
micrometers - preparing ~ both sides of this negative-electrode charge collector 10 -- the above-mentioned negative 
electrode ~ a mixture - after applying and drying a slurry uniformly, the band-like negative electrode 1 was produced by 
carrying out compression molding by the constant pressure 
[0180] On the other hand, the positive active material was generated as follows. 

[0181] One mol of cobalt carbonate was mixed with 0.5 mols of lithium carbonates, and this mixture was calcinated at the 
temperature of 900 degrees C among air for 5 hours. As a resuh of performing X diffraction measurement about the obtained 
material, it was well in agreement with the peak of LiCo02 registered into the JCPDS file. 

[0182] This LiCo02 was ground and LiCo02 powder whose 50% particle size of accumulation obtained by the laser 
diffraction method is 15 micrometers was obtained. 

[0183] and this LiCo02 powder 95 weight section and the lithium-carbonate powder 5 weight section ~ mixing - the inside 
of this mixture - 91 weight sections - as an electric conduction agent ~ as the phosphorus flaky-graphite 6 weight section 
and a binder ~ the polyvinylidene-fluoride 3 weight section -- mixing - a positive electrode - preparing a mixture and 
distributing N-methyl pyrrolidone ~ a positive electrode - a mixture ~ it considered as the slurry (the shape of a paste) 
[0184] subsequently ~ as the positive-electrode charge collector 1 1 - a band-like aluminum foil with a thickness of 20 
micrometers -- preparing - both sides of this positive-electrode charge collector 1 1 - the above-mentioned positive electrode 
~ a mixture - after applying and drying a slurry uniformly, the band-like positive electrode 2 was produced by carrymg out 
compression molding 

[0185] As shown in drawing 3 , after carrying out the laminating of the band-like negative electrode 1 produced as mentioned 
above and the band-like positive electrode 2 to the order of a negative electrode 1, separator 3, a positive electrode 2, and 
separator 3 through the separator which consists of a fine porosity polypropylene film with a thickness of 25 micrometers, 
winding and the swirl type electrode object with an outer diameter of 18mm were produced many times. 
[0186] Thus, it contained with the iron cell can 5 which performed nickel plating where an electric insulating plate 4 is laid in 
vertical both sides for the produced swirl type electrode object. 

[0187] And the positive-electrode lead 13 made from aluminum was drawn fi'om the positive-electrode charge collector 1 1, 
and the negative-electrode lead 12 made from nickel was drawn fi-om the negative-electrode charge collector 10 to the sheet 
metal 8 for current interception, and it welded to it at the cell can 5. 

[0188] And nonaqueous electrolyte was poured in into this cell can 5. this nonaqueous electrolyte - the amount mixed solvent 
of isochores of ethylene carbonate and dimethyl carbonate -- LiPF6 -- 1 mol/1 - the methoxybenzene system compound which 
dissolves by concentration and is shown by ** 59 of fiirther the following - 0.05M - it added by concentration and what 
carried out specified quantity addition of Fe, calcium, aluminum, K, Si, H20, and the organic substance shovwi by ** 60-74 
was used as an impurity 
[0189] 
[Formula 59] 




0CH3 



[0190] 

[Formula 60] 
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[0191] 

[Formula 61] 
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[0192] 

[Formula 62] 
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[0193] 
[Formula 63] 




[0194] 

[Formula 64] 
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[0195] 

[Formula 65] 
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[0196] 

[Formula 66] 
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t Formula 67] 
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[0198] 

f Formula 68] 

[0199] 

[Formula 69] 



[0200] 

[Formula 70] 

CH^CHz 
CH2 ^CH2 

[0201] 

[Formula 71] 



CH3OH 




[0202] 

[Formula 72] 



[0203] 

[Formula 73] 



0CH3 



CH3 ^CH3 

s 




[0204] 

[Formula 74] 




[0205] Subsequently, by closing the cell can 5 through the insulating obturation gasket 6 which applied the front face with 
asphalt, fixed the safe valve gear 8, the PTC element 9, and the cell lid 7 which have a current breaker style, the airtightness in 
a cell was made to hold, and the cylindrical nonaqueous electrolyte rechargeable battery (the example 1-1 of an experiment - 
example 1-21 of an experiment) with a diameter [ of 18mm ] and a height of 65mm was produced. 
[0206] To example of experiment 2 nonaqueous electrolyte, the cylindrical nonaqueous electrolyte rechargeable battery 
(example 2 of an experiment) was produced like the example I of an experiment except not adding a methoxybenzene system 
compound and an impurity. 

[0207] The cylindrical nonaqueous electrolyte rechargeable battery (example 3 of an experiment) was produced like the 
example 1 of an experiment except not adding an impurity to example of experiment 3 nonaqueous electrolyte. 
[0208] the amount mixed solvent of isochores of example of experiment 4 ethylene carbonate, and dimethyl carbonate ~ 
LiPF6 ~ 1 mol/1 ~ the methoxybenzene system compound which dissolves by concentration and is shown by ** 75 of further 
the following - 0.05M - it added by concentration and the nonaqueous electrolyte which carried out specified quantity 
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addition of Fe, calcium, aluminum, K, Si, H20, and the organic substance shown by ** 60-74 was used as an impurity The 
cylindrical nonaqueous electrolyte rechargeable battery (the example 4-1 of an experiment - example 4-21 of an experiment) 
was produced like the example 1 of an experiment except this. 
[0209] 

[Formula 75] 
0CH3 




-F 



F 



[0210] The cylindrical nonaqueous electrolyte rechargeable battery (example 5 of an experiment) was produced like the 
example 4 of an experiment except not adding an impurity to example of experiment 5 nonaqueous electrolyte. 
[02 11] the amount mixed solvent of isochores of example of experiment 6 ethylene carbonate, and dimethyl carbonate ~ 
LiPF6 — 1 mol/1 ~ the methoxybenzene system compound which dissolves by concentration and is shown by ** 76 of further 
the following ~ 0.02M ~ it added by concentration and the nonaqueous electrolyte which carried out specified quantity 
addition of the organic substance shown by Fe, calcium, aluminum, K, Si, H20, and ** 60-74 was used as an impurity The 
cylindrical nonaqueous electrolyte rechargeable battery (the example 6-1 of an experiment - example 6-21 of an experiment) 
was produced like the example 1 of an experiment except this. 
[0212] 

[Formula 76] 




[0213] The cylindrical nonaqueous electrolyte rechargeable battery (example 7 of an experiment) was produced like the 
example 6 of an experiment except not adding an impurity to example of experiment 7 nonaqueous electrolyte. 
[0214] LiPF6 was dissolved in the amount mixed solvent of isochores of example of experiment 8 ethylene carbonate, and. 
dimethyl carbonate by the concentration which becomes 1 mol/1, and the nonaqueous electrolyte which carried out specified 
quantity addition of Fe, calcium, aluminum, K, Si, H20, and the organic substance shown by ** 60-74 as an impurity was 
used, without adding a methoxybenzene system compound. The cylindrical nonaqueous electrolyte rechargeable battery (the 
example 8-1 of an experiment - example 8-21 of an experiment) was produced like the example 1 of an experiment except 
this. 

[0215] The nonaqueous electrolyte which dissolved LiPF6 in the amount mixed solvent of isochores of example of 
experiment 9 ethylene carbonate and dimethyl carbonate by the concentration which becomes 1 mol/1, added the 
methoxybenzene system compound shown by ** 75 of further the following by the concentration which becomes O.IM, and 
added K as an impurity by the concentration which becomes 3-3000 ppm was used. The cylindrical nonaqueous electrolyte 
rechargeable battery (the example 9-1 of an experiment - example 9-7 of an experiment) was produced like the example 1 of 
an experiment except this. 

[0216] The nonaqueous electrolyte which dissolved LiPF6 in the amount mixed solvent of isochores of example of 
experiment 10 ethylene carbonate and dimethyl carbonate by the concentration which becomes 1 mol/1, added the 
methoxybenzene system compound shown by ** 75 of further the following by the concentration which becomes O.IM, and 
added Si as an impurity by the concentration which becomes 2-10000 ppm was used. The cylindrical nonaqueous electrolyte 
rechargeable battery (the example 10-1 of an experiment - example 10-10 of an experiment) was produced like the example 1 
of an experiment except this. 

[0217] The nonaqueous electrolyte which dissolved LiPF6 in the amount mixed solvent of isochores of example of 
experiment 1 1 ethylene carbonate and dimethyl carbonate by the concentration which becomes 1 mol/1, added the 
methoxybenzene system compound shown by ** 75 of further the following by the concentration which becomes O.IM, and 
added H20 as an impurity by the concentration which becomes 4-3000 ppm was used. The cylindrical nonaqueous electrolyte 
rechargeable battery (the example 11-1 of an experiment - example 1 1-7 of an experiment) was produced like the example 1 
of an experiment except this. 

[0218] The nonaqueous electrolyte which dissolved LiPF6 in the amount mixed solvent of isochores of example of 
experiment 12 ethylene carbonate and dimethyl carbonate by the concentration which becomes 1 mol/1, added the 
methoxybenzene system compound shown by ** 75 of further the following by the concentration which becomes O.IM, and 
added as an impurity the organic substance shown by ** 60 by the concentration which becomes 8-10000 ppm was used. The 
cylindrical nonaqueous electrolyte rechargeable battery (the example 12-1 of an experiment - example 12-8 of an experiment) 
was produced like the example 1 of an experiment except this. 



http://vvww4JpdlJpo.go.jp/cgi-bin/tran_web_cg 



[02 1 9] The nonaqueous electrolyte which dissolved LiPF6 in the amount mixed solvent of isochores of example of 
experiment 13 ethylene carbonate and dimethyl carbonate by the concentration which becomes 1 mol/1, added the 
methoxybenzene system compound shown by ** 75 of further the following by the concentration which becomes O.IM, and 
added as an impurity the organic substance shown by ** 64 by the concentration which becomes 8-10000 ppm was used. The 
cylindrical nonaqueous electrolyte rechargeable battery (the example 13-1 of an experiment - example 13-7 of an experiment) 
was produced like the example 1 of an experiment except this. 

[0220] The nonaqueous electrolyte which dissolved LiPF6 in the amount mixed solvent of isochores of example of 
experiment 14 ethylene carbonate and dimethyl carbonate by the concentration which becomes 1 mol/l, added the 
methoxybenzene system compound shown by ** 75 of further the following by the concentration which becomes O.IM, and 
added as an impurity the organic substance shown by ** 67 by the concentration which becomes 5-8000 ppm was used. The 
cylindrical nonaqueous electrolyte rechargeable battery (the example 14-1 of an experiment - example 14-6 of an experiment) 
was produced like the example 1 of an experiment except this. 

[0221] The nonaqueous electrolyte which dissolved LiPF6 in the amount mixed solvent of isochores of example of 
experiment 15 ethylene carbonate and dimethyl carbonate by the concentration which becomes 1 mol/l, added the 
methoxybenzene system compound shown by ** 75 of further the following by the concentration which becomes O.IM, and 
added as an impurity the organic substance shown by ** 71 by the concentration which becomes 4-10000 ppm was used. The 
cylindrical nonaqueous electrolyte rechargeable battery (the example 15-1 of an experiment - example 15-7 of an experiment) 
was produced like the example 1 of an experiment except this. 

[0222] The cylindrical nonaqueous electrolyte rechargeable battery (example 16 of an experiment) was produced like the 
example 9 of an experiment except not adding an impurity to example of experiment 16 nonaqueous electrolyte. 
[0223] evaluation - about the nonaqueous electrolyte rechargeable battery produced as mentioned above, charge arid 
discharge were performed and capacity and charge-and-discharge efficiency were measured Charge was made into the 
constant-current constant-voltage conditions of constant-current 0.4A and maximum voltage 4.2 V or 7 hours, and electric 
discharge was performed to final-voltage 2.75V by constant-current 0.4A. And charge-and-discharge efficiency was 
computed using the following formula 3. 
[0224] 

Charge-and-discharge efficiency [%] =(service-capacity / charge capacity) xlOO ... After charging on the same conditions and 
saving this cell for one month at the temperature of 23 degrees C after that [ formula 3 ], it discharged on the aforementioned 
conditions and the capacity maintenance factor was computed using the following formula 4. 
[0225] 

capacity maintenance-factor [%] =(after [ preservation ] capacity / front [ preservation ] capacity) x 100 ... a formula 4 ~ the 
result is combined with the kind of methoxybenzene system compound, an addition, the kind of impurity, and an addition, and 
is shown in Table 1-13 Moreover, the relation of the high impurity concentration and capacity in the example 9 of an 
experiment - the example 16 of an experiment is shown in drawing 4 and drawing 5 . 
[0226] 

Table 1] 











231C, 

i%i 










§H[mAh] 




nvim 1 - 1 


its 9 


0.05 


Fe 


15 


1535 


90 


94 




<tS 9 


0.05 


Ca 


30 


1533 


9b 


94 




its 9 


0.05 


Al 


45 


1536 


90 


93 




its 9 


0.05 


K 


60 


1541 


91 


94 




{t5 9 


0.05 


Si 


68 


1565 


90 


93 




its 9 


0.05 


HgO 


220 


1552 


91 


94 


^mm 1 - 7 


its 9 


0.05 


its 0 


560 


1543 


90 


93 




its 9 


0.05 


its 1 


150 


1532 


90 


S3 




{fc:5 9 


0.05 


^6 2 


120 


1529 


90 


94 


1-10 


its 9 


0.05 


^t6 3 


210 


1533 


90 


93 


n^m 1-11 


its 9 


0.05 


it64 


50 


1532 


90 


93 


nm\ 1-12 


its 9 


0,05 


ite 5 


58 


1530 


90 


93 



[0227] 
[Table 2] 
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23t;, 1*^ 

mm i%i 




iRgI [Ml 






SlCmAh] 




nim 1-13 


^t5 9 


0.05 


its 6 


77 


1540 


90 


93 




it5 9 


0.05 


^b6 7 


30 


1528 


90 


93 




^t5 9 


0.05 


<b6 8 


42 


1529 


90 


93 




-ft 5 9 


0.O5 


4b6 9 


30 


1534 


90 


93 


n^m 1-17 


^1:5 9 


0.05 


it! 0 


60 


1536 


90 


93 


nmm i - 1 a 


its 9 


0.05 


^b7 1 


70 


1532 


90 


93 


1-19 


^b5 9 


0.O5 


{b7 2 


60 


1533 


90 


93 




<b5 9 


0.05 


^b7 3 


300 


1555 


92 


94 


^m^l^-2 1 


<b5 9 


0.05 


<b7 4 


100 


1536 


91 


93 






0 




0 


1518 


87 


90 




^b5 9 


0.05 




0 


1527 


89 


92 



0228] 
Table 3] 









mm 






mSi CM] 






[mAh] 




*ttff34-l 


it7 5 


0.05 


Fe 


70 


1535 


93 


95 




<b7 5 


0.05 


Ca 


70 


1532 


93 


95 




<b7 5 


0.05 


Al 


70 


1536 


93 


95 




^b7 5 


0.05 


K 


70 


1528 


93 


92 




^b7 5 


0.05 


Si 


70 


1552 


93 


95 




<b7 5 


0.05 


HgO 


200 


1545 


93 


95 


lltt«4-7 


itJ 5 


0.05 


<b6 0 


600 


1538 


93 


95 


mj!SimA-s 


fb7 5 


0.05 


its 1 


600 


1533 


93 


95 


w^mA-9 


itJ 5 


0.05 


^b6 2 


600 


1534 


93 


95 


1^61^4- 1 0 


itr 5 


0.05 


^b6 3 


600 


1533 


93 


95 


Sl«t^4-1 1 


<b7 5 


0.05 


^k6 4 


600 


1536 


93 


95 



[0229] 
[Table 4] 







>mt^ 






23^:, 

mm [96] 


mn 




mm 


'MS, [ppm] 


[mAh] 




ni^^A-} 2 


<t7 5 


0.05 


its 6 


600 


1530 


93 


95 


*tt^4-1 3 


it7 5 


0.05 


<b6 7 


600 


1531 


93 


95 


Eei^4-1 4 


^b7 5 


0.05 


^6 8 


600 


1536 


93 


95 


St««4-1 5 


<t7 5 


0.05 


ite 9 


600 


1537 


93 


95 


SIS^^4-1 6 


it7 5 


0.05 


{t7 0 


600 


1532 


93 


95 


II«^^J4-1 7 


<b7 5 


0.05 


it7 1 


200 


1535 


93 


95 


mmmA-j 8 


^b7 5 


0.05 


<b 7 2 


600 


1536 


93 


95 


ntmA'] 9 


it7 5 


0.05 


{b7 3 


600 


1539 


93 


95 


lltt^4-2 0 


It7 5 


0.05 


<b7 4 


600 


1542 


92 


94 


IStt0|4-2 1 


^b7 5 


0.05 


^b7 5 


600 


1535 


90 


93 




<b7 5 


O.05 




0 


1526 


89 


92 
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0230] 
Table 5] 











23t;, 1 * ^ 




lilB 






[ppm] 


mm 

[mAh] 








it7 6 


0.02 


Fe 


70 


1535 


92 


94 




it! 6 


0.02 


Ca 


70 


T534 


92 


94 






0.02 


At 


70 


1535 


92 


94 




it! 6 


0.02 


K 


70 


1529 


93 


94 




ft7 6 


0.02 


Si 


70 


1544 


93 


94 




<fc7 6 


0.02 


HjO 


200 


1538 


94 


93 




<t7 6 


0.02 


<b6 0 


600 


1532 


92 


94 




<k7 6 


0.02 


<t6 1 


600 


1530 


92 


93 




{tJ 6 


0.02 


{be 2 


600 


1531 


92 


93 


llttffi|6-l 0 


<b7 6 


0.02 


its 3 


600 


1531 


92 


93 


^^ms-^ 1 


^1:7 6 


0.02 


<t6 4 


600 


1534 


92 _ 


93 



[0231] 
[Table 6] 













23t:. 








9311 


mL 

[ppmj 


§aCmAh] 






I^«^J6-1 2 


{1:7 6 


0.02 


{b6 5 


60O 


1529 


92 


93 


n^»me'^ 3 


<t7 6 


0,02 


<b6 6 


600 


1530 


92 


93 


S^tt9l6-l 4 


it7 6 


0.02 


<tQ 7 


600 


1532 


93 


94 


lli^^6'1 5 


^t7 6 


0.02 


its 8 


600 


1537 


92 


94 


nissimG'] 6 


<b7 6 


0.02 


{be 9 


600 


1533 


92 


94 


SIKW6-1 7 


<t7 6 


0.02 


<t 7 0 


200 


1531 


92 


93 


Hfil^a-i 8 


{b7 6 


0.02 


{b7 1 


600 


1531 


92 


93 


SIK^J6-1 9 


-0:7 6 


0.02 


<t7 2 


600 


1532 


92 


94 


niisims'2 0 


<b7 6 


0.02 


(t7 3 


600 


1539 


92 


93 


mm\B-2 1 


it? 6 


0.02 


{b7 4 


600 


1537 


91 


93 




fb7 6 


0.02 




0 


1523 


90 


92 



[0232] 
[Table 7] 
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23t;. 1A^ 








[ppm] 


nm 

[mAh] 


i%] 






0 


Fe 


70 


1515 


86 


90 






0 


Ca 


70 


1515 


86 


90 






0 


Al 


70 


1515 


86 


90 






0 


K 


70 


1515 


83 


90 




/JO 


0 


SI 


70 


T517 


86 


90 


§111^8- 6 




0 


H^O 


200 


1518 


83 


90 






0 


its 0 


600 


1510 


85 


90 






0 


{k6 1 


600 


1510 


85 


90 






0 


fl:6 2 


600 


1511 


85 


90 






0 


{be 3 


600 


1512 


85. 


90 


Hi^^JS-l 1 




0 


{be 4 


600 


1510 


85 


90 



0233] 
Table 8] 











23t:. 






mm 


mm 

[ppm] 


[mAh] 


[%] 


nmm-^ 2 




0 


(te 5 


600 


1513 


85 


90 


mikms-} 3 




0 


Ib6 6 


600 


1517 


82 


90 


l^ttffil 8-1 4 




0 


<t6 7 


€00 


1508 


85 


90 


^i|^^8-1 5 


?au 


0 


ite 8 


600 


1510 


84 


90 


nnsimB-i 6 




0 


{t6 9 


600 


1511 


80 


90 


UttiHS-l 7 


>iu 


0 


{b7 0 


600 


1512 


84 


90 


um\8-) 8 




0 


{b7 1 


600 


1517 . 


86 


90 


*«ey8-i 9 




0 


{k7 2 


600 


1510 


81 


90 






0 


{fc7 3 


600 


1513 


82 


90 


1 




0 


{b7 4 


600 


1510 


82 


90 



[0234] 
[Table 9] 
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mm 




ills 








Sfi[mAh] 


4r 4iiW Mit ¥>U. A* 

L't J 




it? 5 


0.1 


K 


3 


1535 


90 


93 




lb/ 5 


0.1 


K 


5 


1536 


91 


95 






0.1 


K 


10 


1539 


92 


95 


Wiviwi 9-4 


itJ s 


0.1 


K 


100 


1537 


91 


95 




it7 5 


0.1 


K 


500 


1532 


89 


94 


%tt^9-8 


<t7 5 


0.1 


K 


1000 


1525 


S8 


93 




<tT 5 


0.1 


K 


3000 


1515 


85 


91 



0235] 
Table 10] 











23t:. 1J3^ 


mn 






iet£[ppm] 


S*[mAh] 




ml^Si^^ 0-1 


{b7 5 


0.1 


Si 


2 


1535 


90 


93 


Sltt^Jl 0-2 


{b7 5 


0.1 


Si 


5 


1538 


92 


95 


m«^m^ 0-3 


<b7 5 


0.1 


Si 


10 


1542 


94 


96 


Sfe««ljT 0-4 


{b7 5 


0.1 


Si 


100 


1553 


94 


95 


SIK^Il 0-5 


<b7 5 


0.1 


Si 


500 


1548 


94 


95 


HKMI 0-6 


{b7 5 


0.1 


Si 


1000 


1542 


93 


94 


H^Wl 0-7 


<b75 


0.1 


Si 


3000 


1538 


92 


94 


mvim} 0-8 


^^75 


0.1 


Si 


5000 


1537 


92 


93 


nmm^ 0-9 


^7 5 


0.1 


Si 


7000 


1536 


91 


93 


SI«0IJ1O-1O| ^b7 5 


0.1 


Si 


10000 


1525 


91 


92 



[0236] 
[Table 11] 
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23^:, 1*^ 










Sfi[mAK 




IIW^ 11-1 


fk7 5 


. 0.1 


H2O 


4 


1535 


90 


93 


Mtg&h 11-2 


fl:7 5 


0.1 


HgO 


5 


1536 


92 


. 95 


SI6t0>J 11-3 


it! 5 


0.1 


HgO 


10 


1548 


92 


94 


1 1 -4 


<b 7 5 


0.1 


H2O 


100 


1553 


93 


94 


£ Ift Ai 1 1 - E 


<b7 5 


0.1 


HgO 


500 


1537 


92 


94 


mm 11-6 


^t;7 5 


0.1 


H2O 


1000 


1530 


91 


93 


11-7 


>fb7 5 


0.1 


H2O 


3000 


1520 


90 


92 




<b7 5 


0.1 




0 


1535 


90 


93 



[0237] 
[ Table 12] 









mm 


23t, ^nn 












§a[mAh] 






%m^ \ 2-1 


<t7 5 


0,1 


^b6 0 


8 


1535 


91 


95 


n^m^ 2-2 


<b7 5 


0.1 


^b6 0 


10 


1536 


91 


95 


%mi \ 2-3 


{b7 5 


0.1 


fke 0 


20 


1540 


92 


95 


%^my 2-4 


<b7 5 


0.1 


<b6 0 


80 


1545 , 


92 


95 


2-5 


'fk7 5 


0.1 


fte 0 


500 


1544 


92 


95 


%m\^ 2-6 


<b7 5 


0.1 


{be 0 


2000 


1542 


92 


95 


wm\ 2-7 


<t7 5 


0.1 


ite 0 


7000 


1536 


92 


95 


ne^Mi 2-8 


fk7 5 


0.1 


{be 0 


10000 


1532 


90 


95 


3-1 


<b7 5 


0.1 


{b64 


8 


1535 


90 


95 


Wm^ 3-2 


{b7 5 


0.1 


{be 4 


10 


1540 


91 


95 


^«g^1 3-3 


fl:7 5 


0.1 


fbe 4 


20 


1545 


91 


95 


%m\^ 3-4 


{b7 5 


0.1 


{be 4 


200 


1551 


91 


95 


Hft^l 3-5 


5 


0.1 


{b8 4 


1000 


1547 


91 


95 


ns^i^i 3-6 


^b7 5 


0.1 


{be 4 


7000 


1537 


91 


95 


mm^ 3-7 


fb7 5 


.0-1 


{be 4 


10000 


1530 


89 


95 



[0238] 
[Table 13] 
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4-1 


^k7 5 


0.1 


ite 7 


5 


1535 


91 


95 


mm\ 1 4 - 2 


^7 5 


0.1 


it6 7 


8 


1536 


91 


95 




<t7 5 


0.1 


its 7 


50 


1538 


92 


95 


4-4 


^1:7 5 


0.1 


4k6 7 


200 


1540 


93 


95 


ml^m^ 4-5 


<b7 5 


0.1 


^b6 7 


1000 


1538 


92 


95 


liSt^ljl 4-6 


<t7 5 


0.1 


fb6 7 


8000 


1535 


90 


95 


mm} 5-1 


fl:7 5 


0.1 


{b7 1 


4 


1535 


90 


95 


5-2 


fb7 5 


0.1 


<b7 1 


5 


1536 ■ 


91 


95 


5-3 


<b7 5 


0.1 


{b7 1 


10 


1540 


92 


95 


S?tttfljl 5-4 


<b7 5 


0.1 


{fc7 1 


200 


1548 


92 


95 


5-5 


it! 5 


0.1 


<t7 1 


1000 


1544 


92 


95 


5-6 


^t7 5 


0.1 


^b7 1 


5000 


1538 


91 


95 


SIttWl 5-7 


{b7 5 


0.1 


<b7 1 


10000 


1525 


88 1 95 



[0239] Capacity is larger than the time of only a methoxybenzene system being added by specifying the concentration of the 
impurity in the nonaqueous electrolyte containing a methoxybenzene system compound from the resuh of the example of 
these experiments, and it turns out that the nonaqueous electrolyte rechargeable battery which is excellent m shelf life 
(capacity degradation depressor effect) can be obtained, moreover, the well which there is no effect which added the impurity 
when the concentration of an impurity was too small, and leads to the fall of capacity on the contrary when the concentration 
of an impurity is too large — it turns out that it is not desirable 
[0240] 

[Effect of the Invention] According to this invention, while nonaqueous electrolyte contains a methoxybenzene system 
compound, the irreversible reaction in the positive electrode and negative electrode which contain an impurity and are 
produced from a bird clapper in the state of charge by the concentration which becomes 5-7000 ppm is suppressed, and 
degradation of capacity is suppressed, so that clearly also from the above explanation. Consequently, capacity becomes it is 
large and possible [ offering the nonaqueous electrolyte rechargeable battery excellent in shelf life ]. 



[Translation done.] 
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(2 

1 

-b-y^-fk^s-^frri. tmz. T-m^i 5-7000 

[It*3l3] ±m^m9li. Li, Si, Mg, A 
1, Ca. Fe. Na, F, P *»^>Slf itT^: 

imm 1 0 ] isemimmtmit^ti. 

[if^Ji 1 2 ] ig^fcfisitt, mmi:^-rh nt^m 
im^m 1 3 ] ±iPF^fi!ft«, ssn^^rrs ^ t ^ ^ 40 

m^!|*lSrO. 0 0 5-0. 8M^j:hmSX-t^^Z 

[ff^JS 15] p{ v^i^<y-^£ym:^ii. 
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2 

[||BB«i¥i8S=5:iKBH] 
[000 11 

izmt. mz4^mMm<oisimzmi>. 

[0002] 

mK ^~:!^ymmmtLxff)minzMLxiyik^'h 
[0003] mk. -mmm<r>-<mMt L-ciiism 

[0004] ms.. Vi-^Ahh^mvi-'^M.'^ 
±i:nmizm^^fzn:^wmzi!i:^(m^mA^&A. 

liZ^htlX\,^t . ^cOSJfiJi. mmL i C o OziZi^ 
[0005] L*»L^:*«^>. CKOid^'J^'^i^&SV^ 
hfcMStv^-o:t^|gtt*>-J)S. tit. 'r>¥y^V<r> 

[0006] -f-i-C. ^cOid^^JrjgJB^StOt 

[0007] ^co^f*«W?n»:mffi{±, Cicoi 3:5r« 

[ 0 0 0 8 ] ^ ^T. ^f*®fl?£Z»«fl!>iOmffitt^l 

jtflfiifc^irrDt^y (PC) ^^mkb-fhwm 
t im^-^hittzi^^wmz<x.m&b<mzmm:$ti 

[ 0 0 0 9 ] $ ^>t, m&xn. i^^Mmifi^mLtzm 



3 

c) t:±mb-th:ibTZ<nXo^j:^mi>mn^ti. 

[0010] mm\i. m)^-mi>(oifi\mm^izx 

\>^i^tix\,^h. zcommi. mm:msmmiztt 
^xt^mi)m<. Mmmi}m\>\ Ltit^-^x. ms&m 
izx-^xnmmmixii. n^^wmmmniyti. 

ki)-i^. mMttnwamt LXWm<0:ki^^j:ttmxf> 
[00 11] 

:^y-<mm'iiymizX':,xd:(^i o ^mm^z^ 

S. ^^i>*>. ±M<7)tia<LiCoOt{,zim^tihi: 
Li-f:t>'*^'?l#tt*^ix, 4. 2VSJS«oKv^mtc=5: 

5. -^r. m<ota<m$tm^im-rtnmx'ii. l 

i >f ^y** L i ^m(r>mmzTSr^< , 

[0012] -e^OfciT), ZCOX 0 ^m?fi-C«. 3fW^ 

fc. jEmmmzmit^tiMK. nmim^izmjt^ti 

[0 0 13]-^^-^ Zcr>Xd^j:fSmimm-ri>^Rb 
Lx. i^Timfmiz. I^&m&co^h^i^^y-iiy^t 

[0014] L*>L^3{p/i>. fijff-cti, si^SiS^y- 

[0015] ^iOJ: 

[0016] 

<^¥Aimm&:j$:Mmizmi>^mii. mmff)ma. 
ttifi^fiT-ti.^a**-'^. ^c7)mix'^i,fsrj^^j:< 
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4 

[0017] -r^t)^. *^HBfc^s^f^K«i»?8u:»:« 

iEm.t/^¥mmizmmmti^mm^tix^j:m7m. 
mii^tx^j:m:>i(.mmz.<>f:mMiz}5\,^x. ±ie# 

^b^Sr^^rl-St^tt. 5Ftt!K)Sr5~7 0 0 0ppin 

[00181 ^m^z^m7i^lmul^$:Mm^z}i\.^x 
a. ^t^^mmmK s-t o o o ppm^^^^x-^ 

[0019]^ V^i^'O-iiy^it-^COAimaLti 

m^X'h. ^mm^iz^thmMf^ffimummxm 

mi^mtnttim^izii. ^fmnj^mmtsjibL. m 
mmmiz^Lt:Rfsm^^ h^i^^y-^fym:^ 
izxi>95i[:jfmmii^iznhitti><^k^ti^ti 

[ 0 0 2 0 ] ^rfc. ±S^«!KO^*«*« 5 P P m*^ 
tfz. ^Jt!BJco#*fi*i7 0 0 0 P pm^t8;tSJ®^li 

[0021] JJd?m^tLXi±, -(^y 

LT«. Li. Si.Mg.AKCa.Fe.K. N 
a. O. Pii^(>mi,itlX^hjimi'J^^<ti>lti 

[ 0 0 2 2 ] * /vT. ±E^!fijLT<i. 

y!;)U:ti^iy/um. Xiix-x^Ute-^ 

v'<>'-ify^^l:-&!B)*^ IX. m V^i^Ky 
^ym.-^^mt.m'f^Lx\-^x%>x\,^. 

[002 3] icoidC, -^muhLXM. iSffl+SA 

izmt^mi:^ yt^y'^Aimiom.mm^h z htm 
tLw tfz. mt<. -^mut Lxit. wmsmm 
50 <r>^'^i^x'mjcfhmmiS:'^^mmrh^wmi. 



(4) 
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5«tt^#t5*«m5:ffl£-rS(I tfr-J: Lv\ 

[ 0 0 2 4 ] 4}F7i(.mmii. ^ h^i^o-^yjk 
fli^^o. 0 5-0. 8M^:&itre^*-rs::t*« 
if ^ h=3f v^>Hf>-i^^b^<^^ttl**o . 8 

S^-^tS. 0. 0 0 5Mj:Oi!^^rV^J©^t»i, 
[0 0 2 5]^/^. ^ hdE-j/'<.yHf>'ig^k^i: LT 

yyiMb LXli. FijiX Off* L\.\ ^MiyyjcMizS 
[00 26] 

[0028] ^Wmi. CIO J: d ^r^^*«K?r:»C« 

Sfcftt. ^«!l2:5~70 0 0ppm^rSiiS-C^W 

[0 0 29] JiS^lifiilJli: LTtt. J><^>t9>|.*| 

::i:*«ff*Ll\ ^ftc. ±g>f3ri^i:LT{i. Li. S 
i. Mg. AU Ca. Fe, Na. F, P*» 

Off* Lv\ 

[0 0 30] iit. -h£^}«?jjLT{i. 
(r)hhvp^mt^^i,z':>\^xmmmThhip. ^# 

^hLXM. ii)Vrf.^i^}Vm^ XJio:- 

[ 0 0 3 1 ]*>;:. ^ h^i^Ky-^yj^it^ma^. yfm 
mtLx. m^h^i^Ky-^ym:^<7)mtm-t^ 

[00321 ft<*twtc<i. mmmmc^mmxis^ 

a. mk:i:^'r)i^mmm'^mv!itLx . x^i^y^u 

X'mSiVt<m\,n . 2-i^3>-V^>':j:.9y. 1, 



[0 0 33] icoidtc. ^*ifi!B)tLT{4. JKffl+e* 

tzmtK. ^mtixii. nmmmm^mmx' 

10 {t^izximi\:m,mizx-^xnmffiXRmm^ 
h^nmi^m^i:! tifix Off* Lvn 
[0 0 34] ^ii*-c, net, ^Miftji-c^^Jtw 

£5i^!|ftSr 5—7 0 0 0 P P m^^r^-frS i fc J: 0 , 

20 [0035] ^:t>, ±m^tmi<7>^^mi3^5 p p m5feg| 

¥X^^li^. tti^ ^tt!Bj«^*»*«7 0 0 0ppin?r 

^■^hZtlc^h<r>x-»tL<^\>\ t-t*«-^T. ^ 
!H!KO^*»l±. 5~7 0 0 0ppm*5ff*L<. 1 0~ 
1000ppm*UOff*L<. §^.tC, 10~500 
P P J: Off* L< . 5f*6!8gwi^t J: oT. M 

[0036] -^r. ^f7Kmjf??Sfcafe!ni$iti.^ v^i^K 
30 y-\£ym\L^b LX\i. inM=5:l.1«t«oi,«otffiffl^ 
0 . ^ h^i^«&i!^^r< h t, 1 aXh^-Th Zkti< 

[0 037] §^>(:. ^ h^v'<^y-b>^t^{i. ^ 
vKtB'l^7K«S>{piJ'-^r< i: t, 1 JjLh<7)^Noy>7n 
*Ta»;^itTV^S^i:AJff*LV^. VNO^r'^Tc^fc L 
TJi. F. Br. Cimtmf^tl. Z<r>f^XtiFtfim. 

40 

[0 0 38] ii't. c:ti.^>^ b^rv'^ynfym^ 
■txm^'^XiiJ:\i\ 

[0039] ^riJ, ^ h=^f>"<y-b>^t;^fc LT 
(4, :RfWW4.-'fbl~fl:5 8-e^^$it|.{b-^*>W 

^>its. fit. -fkioMbss*. XI, x2«;f. b 

r , C 1 cOV^-f^i*^! aSr^-r. 
[0040] 

[^bil 

50 



7 

OCH3 



[0041] 



OCH3 




OCHa 



[0042] 
[^3] 



OCH3 



OCH3 



[0043] 
[^4] 



OCH3 




0CH3 



[0044] 



0CH3 



3HCO' 




OCH3 



[0045] 
[^6] 



OCH3 




-OCHa 



OCH3 



[0046] 
Ut7] 



(5) 
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8 



OCH3 




OCH3 



OCH3 



OCH3 



[0047] 
[^k8l 



10 



[0048] 
Ut9] 



20 



[0049] 

[^bio] 



30 



[0050] 

[{bin 



40 



[005 1 ] 
[^bl2] 



50 




.OCH3 



3HCO^ ^ "OCH3 
OCH3 

OCH3 



OCH3 



OCH3 





OCH3 




[00 52] 
litl 3] 



OCH3 




(6) 



[0058] 
Utl9] 
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1 0 



OCHa 




y2 



[0053] 
[fl:i4] 



[0054] 
[fl:15] 



[0055] 

[fl:i6] 



OCH3 




0CH3 




0CH3 




[0056] 

[fl:i7] 



OCHb 




[0057] 

[fl:i8] 



0CH3 




[0059] 

10 [-(1:2 0] 



[0060] 
20 lit2 1 ] 



[0061] 

[11:22] 



30 



OCH3 





OCH3 




[0062] 

[^1:2 3] 



cx:h3 



40 




[0063] 
[^1:2 41 



50 



1 1 



OCHa 




[0064] 



OCH3 




cx:h3 



[0065] 

[fl:2 6] 



0CH3 




0CH3 



[0066] 
[{b2 7] 



OCH3 




OCH3 



[0067] 
[{^28] 



OCH3 




.OCH3 



[0068] 
[^b2 9] 



OCH3 



X3 




cx:h3 
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1 2 



[^b3 0] 




[0070] 
10 Ut3 1 ] 



OCH3 




OCH3 



[0071 ] 
[^b3 2] 



20 



OCH3 




OCH3 



[0072] 
[^b3 3] 



uCHa 



30 




[00731 
Ut3 4] 



OCH3 



40 




OCH3 



OCH3 



[0074] 
Ut3 5] 



[0069] 



50 



[0075] 
Ht3 6] 



[0076] 
[fl:37] 



[0077] 
[fl:38] 



[0078] 
Ht3 9] 



[00791 
[fl:4 0] 



13 



OCHa 




OCHs 



OCH3 




OCH3 




OCH3 



OCHa 




OCH3 




X2 



OCHa 



OCH3 




OCH3 



(8) 



[Yt4 1] 



[0081 ] 
10 Ut4 2] 



[0082] 
[Ib4 3l 



20 



[0083] 
[fl:4 4] 



30 



[0084] 
[{1:4 5] 



40 



[0085] 
[{1:4 6 ] 
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0CH3 




OCH3 



OCH3 




OCH3 




0CH3 




.OCH3 



OCH3 



0CH3 




OCHa 



OCH3 



[0080] 



50 




.OCH3 



OCHa 



[0086] 
lit4 7} 



OCH3 




OCH3 



OCH3 



[0 0871 



OCH3 



3HCO 




[00881 
[>fc4 9] 



OCH3 



3HCO 




[00891 



3HCO 




[00901 
lit5 1] 



OCH3 




.OCH3 



(9) 
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1 6 



[00911 
[^1:5 21 



cx:h3 



3HC0 




0CH3 



[00921 
10 Ut5 3] 




[00931 
[^541 



20 



OCHa 



3HCO 




[00941 
Ut5 5] 



OCH3 



PCH3 



30 




[00951 
[^1:5 61 



CX>l3 



40 




[00961 
Ut57} 



50 



1 7 



OCHa 




.OCHa 



OCH3 



[0097] 
[fl:58] 



OCH3 



0CH3 



3HCO 




.OCH3 



'OCH3 



OCH<i 



[0 0 98] ±MLt:>ih^i^^y-^yJMt^ffmjE 

^r»fi«. ft^waSit: J: i,M^r5*^0 . 0 0 
5~0. 8M. J:OJf*L<{±0. 00 5—0. SMT 

%f>ti^j:\>\ ^fz. ttft&j^-rrsj^wi. mm 

[0099] ^^m-cii. zcox 0 izmmsiiz^ h^i^ 
Ky-^yiMt-^ t ^mit Sr^sirts mmms. 

[0 100] di-f. i^mmttxii. x.^vyf)—if^ 

[0101] -Kmm^mk>l LT<i. X^lxy;>!>-;JC:*' 
-h (EC) coffi. Tntl^y;<r-;|f:f-h (PC) , 
rf-L' y;&-/tC^- h ( B C) . y^-V Y 

(VC) , X)Vit^vV^. fi-ayi/hym. 

[0102] m^mmt lxu. 

t>izvymhVj(i-)V. uysbux^/k^uy^x 

[0103] mz. nmizmimm\>^hm^izti. 
mmmmmsmizik^xmizx imtif^im^^:i 
ti?h. :t.i'\,yi!i-7f.:^-v^±fmtLxmy>^hff) 

yyx-mm Ltiit-^himx-h^ , 

[0104] ^fc, ru\:^]^y7(f~:iii^-h<DXoizm 
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1 8 

mmbKfmmit<7)Th'oxi>. x^^y;>&-;}f 

tt. ^^l.<7)-a5S:E#^x-Sm2«Ofi!t^J§«f:LT3S 
JlItS<7)-C'i,<x<fffiffltTt,IILS;t^V\ mz. ZZ 

xammiz^ h^=^^y-i£ymit^ii'mm^tix)3 
*). zti¥^mbmm>^i:nm-rhXdizi^m 

m < i^i-s z t i^mx'h h . 

[0105] m2(r>m^mt^t LTfflV^ii.ilS t£7){i^ 

10 Tnhr^yx^-;K:*.-hi7)ffi. r^uyj(/-t^^~h^ 
b'-V>';»5f-'1<^-h. 1, 2-i^)tV^i^:c^y. 
1, 2->''xh4ri^^^'>', r-:/f-o5^'h>'. /N'U 
n^^'hy. Tb7tHQ77y. 2-;<f-;l^h5t 
Ho^^y. 1, 3-vJi-^y7>', 4-^^;W-l, 
3-i'':t#y5y. XyP^^i^. ^'i')VX)Viii7ymifi 

sii4 o«4%mT. $ ^ ttt 2 o^a%iaTt -rs^T) 
[01061 nAmtstizmmtimmn^t lt«, ^ 

S. **|sWWiL i PFs , L i C 1 O4 . L i As F 
6 . L i BF4 . L i B (Cs Hs ) 4 . CH3 SO3 
Li. CF3 SO3 Li. LiN (CF3 SO2 ) 2. 
L iC (CF3SO2) 3, L iC K Li BrWW 

ii>tLi>, ztit^vmmmiiimii:smx'mLxi>. 
mm^m^^iy^xmiLxi>mhti:\'\ ^a. 
^h^xmni-&m^. lipfb ^^^t-r^cT)*- 

30 M^U\ 

[0107] -u. «fflcoftffi, jEmt Lx^i<^:<r>x 0 

[01081 ^-r, nmrnttxii. uf-^^^^y 
i K-T • m}'-Tt6ztmm^j:m^n'^. 
MhhKm^mKco^m^fi^^yyimitm^^^tih. 
[ 0 1 0 9 1 c<7)3 mmnt Lxii. ^msflitt 

[0 1 10]|ill^{k1tK*»^fcLTtt. (002) 
40 m^mpO. 3 7nmm:. SS&S*»'l. 7 0g/cm 
^4>TC0*ISa^ff (DTA) triJV^T. 7 
0 0"CtUl^C^t^-^'^^^;^:5:V^fcV>-p:t!fett>'^°7>< 

[0111] ^wi p=5:illl^bttK*ffm. 

1 0 0 ox:m.(7ym.x'mmftzt x-^hti 

[01121 ajl6M«<oft*i: LXii. 7;l/7 liykTyk 
>{ifl!s<Ogaili: ftS^ Lyi7 7 :^sa)ii^*«#<f ^><iS . 

50 [ 0 1 1 3 1 ^ ^>t. 7 X y~jimm. r9 ')m'^. 



(11) iRf^^l 0-3 08236 

19 20 

5 'ifJTS HfflBI. .-KUT-b^Uy. .-K'J ( p ft, • mLLX%mz^^t.h1f . ^<7)«}^4^ 

^ I. . [ 0 1 2 2 ] MISffWt LTtt. . 1 

[0114] ^/c. #^<?5H/CM^Jt^lr-ri.5jfttf g/cm3J,:Ui-CAS<0dW^ t< . 2.18 g/c 

•vf-t. l^Sr^tfti^Jr^A ( V^i3t9)61g^a?1g) UUbT'fc^iOip'i mt L\>\ -eoJ: 

Littcot. ±E7 7yE9ii§fc|Hl«. ^mitcr>im (4 fcJi, XjamSf^TifflSSiil. ( o o 2 ) Mrai!i*>'»i 

0 orJ^Lh) -C^lHi^. @ffl«®rS*^t:BllfB'fk K J40 . 34 0 nm^^ § ^> L< {iO . 3 3 
tt^fffltC^S. 10 SnmUUi. p. 33 7nmJilTTj>0, (002)® 

[01151 ±E5?*e«y f-ti, Xf-U iOCttiteai^W^3&« 1 4 . 0 n mmX'hh :ikii''m 

TX7 r;Pb^:t' J: O^S (SSS^S, SiMS. x-f- [ 0 1 2 3 ] t^, HfSW^Tti, iJLh<OJ: 

-5-C#^>ttS. Zff)k^. :5?lflt.y^c7)H/CSi^Jt** ^x.„e, it^BBfll. Si^^^B, e^Km^fcV^o/c 

Jt^O. 6—0. 8fc-r&ig^*«*)S. s. 

[01161 ^il^>i05«lt .y^tC, BI^3ag^Jgj£-r [01241 iL-r. S«?ig{4. J I S K- 1 4 6 9fc 

v^ttRflittxrx (^, ) tJ: sffij^, $ h\,zm [ 0 1 2 5 1 <im^m^f5m>^imm.^w^Lx^ 

H. iBKr^t-'^A, y^mry^-T, wmzsk \^ti^m.i oocms <o^xs/yy^-i&^«>tcL. c: 

^@f*cireitJ:SRje5ri:'*«fflv^^.nS. *it=^»*l 0 0 c $ t5:fflv^t»^lc«tX 

[01171 ::<0lt*i?W*J4, !NffclSg§ii=5ri'^*^ -Tl. . LT, :^£OSit:«/haiS0 0 . 1 sxm 

«fi3¥3-2 52 0 5 3^^atciaK$iiSJ:^t:, 0. ^mMi)^(^jtxi^VyiS^-ma.imL3\<:it 

z(0Mmis:^i. mmizsm^tiim^^^^ [ o 1 2 6 1 mz. mmfmimx^tifz^ xs^u yr 

imiz^i:^x..m^^m^::i<^mtLfztt -izaiU^^irL. ^crm^(7)^x~>0yr-i:. ^J>^ 

tc. ±aL3tJ:35r (002) ffi^lB^ 0. 37nmtl Sfci^LT*«;5-feyf-;><- W^^7)^;^*>^ 5 00^$ 
±, ^m^*-C<:0^»ii)-W ( D T A ) ttJV 7 0 30 *S , -etOjg*. X 'J ^'^-^■WlS^^^JiE^? 

0X:iJLh(3|^tf-^^:&$^v>i:<,^^fc!BrttyN-7^- iiScor. -E-cO£Effi5fi^iiCRS}*«O^V*Sg;^JR 

t><Ot^: 0 , nm^mjpj^±-t& . o 5 . ^ LT . T^cT)^ 1 tci: O^ltS ( g/ c ms ) ^ 

[ 0 1 1 81 ^Tij. tam.mniitihiz'm.^tvf. ffi mas^s, 

«feA>i9>S^ff*J. -rSrfc-^B^^JPI^fcrioT [0 1 271 D=M/v ■ • -^1 

mismmm^m:mmmmmt^j:?>h(r>xh d : sita ( g/c ms ) 

ntf (r^-mt,ffifflT7lgT*)S . M : ^Xi/ 'J y^-4'<7)lim»*cr>«a ( g ) 

[ 0 1 1 9 1 ^y-^. jy±<oJ: d=5r^r»tt?t$-ai5%ii^fc V : 5 oi5im="ft<o^Xi^y yy-^<7iW^m^(n^ 

nm.\zmL^iih 'J y. mm, mi^^^t^t^ mmnt Lx\i. ^(Dmm^o . 4 g/ c m^j^Lh 

[0 12 0]ill|gHl:tt^«fH±, i3Lh«J:o^r*« ^:7;I^S:S<-rSMc:3rl,. fflt, ^coi^tcS 

nm^mm\zi. -ix^itt^ :iti.zx ->xnhti^ mmifio . 4 g/c m^\:j±(r>m^p,x'hix\i. mt^ 

i}\ z(r>mj.i:mi^ti:ru^xx'^o<r>im.t t im^mthti. ^)vmm±tt. ^j:t3. n 

^\ m&(oj:*)mt^mwni. 0. sg/cmsoh, $ 

[01211 •t^j:h1b. mM^itmmmmi:'^mi> ^>(C{i 0 . 6 g/c maiyjiT'fcS . 

tJi, :S«tt?J$-iag3 0 0-7 0 0°CX^itLfz^. [01281 iXfc. T^J^^^^^-^' xavetimTO 

#iaaJSft*l~10 0-C. iiMiaS9 0 0-1 3 00 idtLT^i^xi)^^^^^)^*!,. 

X:. fijaiag-CC0fiH§^0~3 0^ggc7)^T'M [ O l 2 9 l <T%^«>'N-7^-^'xa»e : SEMa> 
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2 1 2 2 

mizm-tmim<m^&i}M^^i^zti:jmtt. ^tt:mmi!^wmcoio%. 50%, goxt^-yt: 

[0 13 0] x= (L/T) X (W/T) • ■ -^2 i: fcT-fc^S. 

X : Jg«>'\-^;>(-5' [0 137] ^CT)^:^. |^aiO%S@J±3//mJJLh. 

T : »*tOfii>Ji$<7)^V^gS:a-OS$ 10 ^5 0%mgJ±l 0//mJJUi. ^9 0%e®{i7 0 

^m.&(7)± 3 0 i 0 =5:t&*?: 1 O^BSS?^ *<#^>*i. Mt 

t. ■^LX. M^tt: 1 omm^^ti^tHz-:>\,^X7^ [ 0 1 3 9 ] fit. 3i5ES^S^»SC=5:->/^J^. 

•e&s. 20 sfflip|*»'fcs. 

[0131] :icow^mm^-<y:>i-:f' x.»e(4 1 2 5ja [0140] -:sr. mm<oymmiizii. n^s^u^ 

T. K'OZ<DJ:olzLX^ibi^tLi>^^m^J^^^-i!' 5. -etT. ^<0MitJ:-5-CjE«l^>''«l— ^'*-'£B& 

-«|4l_hi-S^fc(C=SrS. =5rtJ. ¥^«>^•5^-:^x [0 14 1 ] oi^O. W^gOtiT)*^^^- 

..e COX nm Lv«j4. 2tui 1 1 5ar. $ ^>t: rx t . ^ssc^)*, o*w&'t h^m^^h o . 

tt2l.Xhl0 0iaTT&i.. (r)^t\i^n'i'i)^M^^^^^tXf<9>XS:<m^^ii 

tH4M«lSi«BET&t:J:-5T^»><^fL. 9mVgW [0 1 4 2 1 i^iO^Sl 0%Sg. 0%Sg. 

T-CfcSO*5St Lv\ ?iS«JS, T^^tt^^•5^-^'x ^9 OX^eomiliZtii^comzM'S LX^^ti 

^)im^^ti>i,zism^iii>. tit/i-ox. m^mmizm^xmmiT^jimtiotih 

[0133] ^rfc. im!m<7)mii^mm(^->r^ tt t fc:iB«PF^*%«L. m\.^{mtimi^ti.^ . ^: 

[0134] -r^t.^, lllfii&*W4-9-:/5 iJ'oySje i^. 

<mn.^mmLx\>^?>i§^i}^< , WLW-^mmi/^m 40 [ 0 1 4 3 ] ^rt>. 

iftmt L\.\ [0144] mz. mm^cmmmimcox oizv 

[ 0 1 3 5 ] , mm^comma. m tnmx xm^^tih . 

VgWTt«i;titTk>Stv^dii:»4. Z<r>9m'fco 500) Srfflv^Tffd. 

ft«**#Sfci!^^:^^it^Si*LTfeO, Lfe**-5T« [ 0 1 4 5 ] ^1*. f+M^Oit^iaiitCct-^TIIIS^* 
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[0146] mmm&b tx+^^j:mn^^i^hiz i-uy. ^ y y-)v, ^v^y h'-;p. ^/oy, v 

a. mm^c^im^t^mi^e . oicgf/mm ^y*jy. ^y^-foy. v^^vy, i>fW<Y-fi^. 

[ 0 1 4 7 ] i-f . Mm^izi±m!^<7)^ ^y(r>mt^ x-hh. 

u^ifi^th . [0157] vihmmm^tammt LTA^m 
[0 14 8] c^T. mmmzmu)<^<^m-hm lo ^^-rswi. M;cjf. _hi5tatt«i&§^<7)^a 

-^Wl. Sffi't«t«j3??K*%a$iT^V^fcft, >f :ty*« SS3 0 0-7 0 OXLX'mtLi^m. ^ 

m)L^< . ^Jf^:m^f!^jm4.fi2.. maitt^fc:^ m&imm^i-i o ox:, siajas 

?L*^^rV^i:, -^it^i-^BLglO/ctf), ftit«ftt<0^, 900-1 500"C. SiaSSTiOffi^^O-3 0^ 

X-^^-iXLio. ^JgW^fl^T'lgMt, 3^>fc:iaS2 0 0 0"Cia_h, iff 

[0149] *Siatt<osv^iiiB«fi<i. attiss * L<«2 5 0 ox:a±.xmm-t&. ^m. m^izx 

:mizmff^Mmmi}^Lxt5*). ^com^m*)iz -^ximit'^mSimi'mLx i>S:\>\ 

i oT cWcOlSa^i&^JS'JioTV^S . CK^m^^lffl [0158] ^JS^iifelllSWm^^fcS V^iS^ft • 

tt, m^. mni^izx-oxmm^^m-ri^izmtM 20 ^rt^v^. c:fL/i>oj©^wi. gifta^(c:i&5i?*t®-cii 

[0150] J:aL/::J: 3 ^Mmi&it. ZcoX o ^rS [0159] fit. ig?ge^««3SiSc7)Sv^|^©*i& 
?L<oitixlS?«o}&gfc^?.t<OT'J)S. lySttfiT'fco m^^i¥tLi:ii-ii*>X'mm?:ff\'\ 

Lxm\'^tii£. mmmmti. S:mmmmi^^i^ [ o i e o ] -r^j:t>h. nisflgfia^c^fHS-rs 

[0151] m^ttnt LXimhffiX 3^riMfe^*-r S^N'-f >'r-t y^^a^LTl£Mt-S. -5- LT. 

s i>o*^i^LTfflv^^>*i.s*^. zcommmi. ^ j^f*^?: i o o ox^mrmasx-mmitim. mm^ 

■tiztxn(i>ti?,JM^xi>'>xii^\\ 30 /jSBaxsj-sjiii^Ojit^tft, Kffl-csa&a-rs. -g- 

[0152] Aisiy»^^-rs tissLT. asifeE^t s3-t^^^>'N''f y^j^-e 7 ^{i, oi-crmmimx'm 

[0 15 3] t-y^t LTJi, :n-)V9-)V. x^uy t»»LTll^*t-f-&. 

;KhA}iti, MjA^co»jai?fe^)-i!?-C#^><iS ^J'-zMB. T [0161] :inX 0 \zLX%h1xf:im^^m.'mWi 

XmCtlh^jffy^. -ecOffi7K«S2®l^tc4j£-rSt-xf- [0 162] ttz^ y^y~ (ri-^x) t^'^fyr- 

[01541$<^tt«7^t^:S tumn^ffc ttJi^ y L , .SBSgf ^»*«S9?Ma^fe:;<fx fc 

3. 5-'jj<^iiyaiy~jvm'miPh?>, ^ti^. miufim&^tix^^hb. nmc^KSi. -r^h 

[0155] ztii^^G^. e-y^{i. m{t<m'^. & *>'j^'>A<oF-r ■ j8iK-rRi5*9tff l^<^i>. 

0 , ^«o^5 0 o'<mmi±<^^iz^j:htm(7)^ [ o 1 6 3 ] ^rtj. m.wcommt txa. ^ti^Miz 

^jSiiST'ft* . [0164] tfiitt^ffc LTJi, ^Sff^flS. 'J 

[0156] -ecoffi, i-yifvy, yx.i-yv^^y, T A>f :t>'«o K-r ■ M F-r«rfig:5:^Sfl:?!5t>^sya^ 



(14) 
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[01651 ^wtmit Lxii. ^^^-irw-rs 

[01661 iJct, iEfficOffStov^TiiW?.. 

[01671 jEfii*rm. +^^m<oL i ^-t^T'>-^-& 

Co. Ni. Mn. Fe. Al. V, T iCO'J'^^K ti> 
[01681 i^fc. ftSJi^a^S/tii^Wi, iEffi 

mmm ig^^ •3250mA hmio^ascmsft 

ffla^iOLi^^<tf^fc*5<^ST&0, 3 0 0mAh 

mLcr)msmAm^(OL i J^oc: tj&U Off* L 

[ 0 1 6 9 1 ^riJ. Li (i^e^-f Lt>jES*»/5>-r'^T«*& 

0 2 5 0 m A hja±co3tiSc«^*ffl^^<oL i 

[01701 
[O17 11llii0lll 

[017217^ 7-t^S5^3-^'X 1 0 Ofi» 

mznL. yir-t^j:i,zi-)v^-)vjhyi-/i-i3 

[01731 iRV^T. ^tfOBuKflc^ 100 OiCOTiOS 
cO^«?H£S*tC, 2 0 0-CmT<^iajKT'Slil[$*t 

A'^y^j^-tyf-^-^L. 1 0 0 ormTf^jaSTia 

[01741 ^(O^. ^coSm^W^ . ^v£tt#Hm 

T. ia^2 7 0ox:ti^i«s-tsc:tfcJ;-5TlllB'(t« 
[01751 :i<ryh^mt:,titz'mw^mm.m:i:XT 

[017 61 (002) fflcoffi^: 0. 337nin 
(00 2) fflOCfitea^S;^'^: 5 0. Onm 
2. 2 3g/cm3 
0. 8 3g/cm3 

¥%J^*e>'N*5p{->Xa«e: 1 0 
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Jt^fflS: 4. 4mVg 



31. 2jiim 
liai0%SS: 12. 3Atm 
^5 0%eg: 29. Sum 
WM90%1&^ \ 53. 7jum 
S^^tOfflES^iO^J^ffl : 7 . 1 k g f /mm2 

(002) ffl«iiB^|Q&lf (002) ffliOCMJg 

10 ^Bii««iB E Tm. ElKfatc J: tm.^^ 

[ 0 1 7 7 1 -5- LT. J^LhOi d izLX^tim^Wm 

^^nm^imb LT03t=s^§ti.sftffii ^fa?L 
[01781 i-r. ii®a:fit&*^9oa*a5fc. ig« 

»Ji:LT^U7-y^bb':^'Jry (PVDF) 1 OSM^ 
20 [0 1791<JCV^-C. ft^m^lOtLTSSlO// 
tz. 

[01801 -ij. wmwrnrmx o t lx^ l 

[0 181 1 kKU^-^AO. 5t;l^t^nA;kM 
t;^*S^L. C:c7)S^Sr. fflJS9 0 0*CT' 

5^sm^Lit, ^f>iummz':>\^xyjmmm: 

30 ff->Jt^. JCPDS7r-fMc:fi0iSii7tLiCo 

[01821 ::<^)LiCo02&mi^L: !f@Jf^ 
■C#^.ilS^«5 0%feg3&»'l 5^inc7)L i Co02^ 

[0 1831 ^LT. J:c7)LiCo02^*9 5Sg^ 

^9 lasas^. «ms<Ji: t-c«?fr«iiiB6«aa5i:*g 

mmt LT;KH 7 •/^Lt':i!;7'>'3aaa5t ^^LTiE 
S^JSrliSL. N-^f-;l.tnU Hyt5i-li$-frl.^ 
40 tTjES^ffJx^ 'J- C^-X V^) t L/C. 

[01841 ijiCV^T. 1 1 1 LTffS 2 Ox/ 

l<7)WffltcJi£iEffi^»JX7'J-Sr^t^^t. SaS? 

[01851 BLhcO J: 3 1 LTf^S$tl/c«*tftffi 1 . 
;^«GE®2J:. B3t^1-J;ai=e3 2 5/zmWJS^?L 

jt7tiVro\:^uyy ^ H'M.J:*)^l-t/-<u—^i:ifl 

X.nmi. IE® 2. •feA°P-:J'3<7)Jl 

50 ffiWc^fmLfc. 
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[0 186] ^(^xotztximuzM^mfmi, 

[0 187] -etf. T/P$-'>Ai!iEfii'J-Kl 35: 
Ifl^mScl l*»A>^ajLT«gSBg|Bfffl»«8K. 

^^^nsflfiiu-H 1 2inmmmi¥i o*»A,@ajLTm 

[0 1 88] -etT. C:<0mm*5Ot*>t#*«J»^?r 

6^1mo l/l^rSffi^-r-^jgU. S'i.tc. TEco^b 
5 9T-^§il5.>{ h^>"<:^-b'>'^b^^S2rO. 0 5M 
^rSaSmftnL. >PK!|*JtLT. Fe, Ca. A K 
K, Si. H2O, RX/{t6 0--7 4X'5p$tli>^mm 

[0189] 
[fl:5 91 



OCH3 



10 




[0 1 90] 

[fl:6 0i 



CH3 




[0191] 

[fl:6 1] 




[0192] 
[^k6 2] 




.0CH3 



CHs 



20 



30 



40 



28 




[0194] 
Ut64] 



[0 19 5] 

ute 5 ] 



[0196] 
[-ft6 6] 



[0 197] 
[{b6 7] 



[0198] 
[€6 8] 

[01991 
[^b6 9l 




,OCCH3 




OCCHs 



NO9 




CHa 



CH3 ^CHs 
C 



CH3OH 



[0193] 
[fl:6 31 



[0200] 
[-fb7 0] 



(16) 



0-3 08 23 6 



29 
CH2 — CH2 

CH2 J:>^^ 



V 



[02011 

1^:7 1] 




10 



[0202J 

[fl:7 2] 



CH3 yCHa 



\ 



[0203] 

[fl:7 3] 



OCHs 




20 



[0 2 04] 
[fli74] 



OH 




30 



[0 2 0 5] <Jcv^-c, rx7r7Pht:'^ffi^^t:t«i 

ttgl 8mm. ^2 6 5mmc^nMS#*S»^ij?« 
?l!!(ll»fi»ll-l~li»0lll-2 1) Srf^L^t. 
[O2O6]|^0!I2 

[0 2 0 71 IISS0II3 

[0 2 0 8] llijm 

s^^iitc. L i p Fs s- 1 m o 1 / 1 tah^^x-mm 



40 



30 

^t-^i^O. OSMiSigg-caainL. 5pjg!fttL 
X. Fe, Ca. AK Si . H2O. StX-fb60 
~74T*$flS^rll|!|?!)S:Bff^»tfe^N*mj8?KiS: 
fflv^^, iittii^Mi. llii0i|lfcl^tttL.-CR®^f7K 

s»?r:»:®i!! {mmA - x-^m^^ - 2 1 ) 

[02091 
[^L7 5l 

OCH3 




[021011^5 
[O211]liii056 

S^^t. Li PFeS-lmo l/l^rSjtrr?5l» 

^^^0. 0 2M^rsiiis-eaainL. ^a!i«ji:L 

Fe. Ca, AU K. Si. H2O, -(1:6 0-7 

Jniim (Il»t«l6-l~ltii«?(6-2 1 ) ^f^t 

[0212] 
[■0:7 6] 

OCH3 

.OCH3 




50 



[02 13] ll®itS||7 

h'mw,z\.xvmmif^mz:d!Xiii, (mmi ) ^ 

[02 14] 111^0118 

Li PFsSrlmo i/i^rSjiST^)» 

LT. Fe. Ca. A U K. Si. H2O. aWbS 
O~74T'*?ix&*fit!ft^0r€a»Lt#7kB»jS 

*«»?BtZ:»«?fi(llii0i|8- 1-^098 -2 1) ^ 



10 s 



20 



31 

[0215]|liifi^9 

jl^^iSt . L i P Fs ^ 1 m o 1 / 1 ^SjiST-^ftf 

^^!BS^ 0 . 1 m^j:hms.Tmi t . ^Vat LX. 

Ki&3~3ooopp m^jriimxma Uzimmfm 

[021611^01110 

mmmz^ L i P Fs S- 1 m o 1 / 1 JSrSiiST-^jB 
m^^O. IM^r^jiJgminit. ^ifiJtLT. 

si^2~ioooopp m^sii^-caaiD L)tf 
wi&km^ft. z.f\xmt. mmibnmz'Lxvm 
^f*«)»?r:»:s?fi (Hi^w i o - 1 -mm i o - 

10) Srf^Uc. 
[02 17] ISH^Ill 1 

m.^mz^ L i p Fs ^ 1 m o 1 / 1 tahWi^-mm 

m^i^O. IM^rSjiST^L, ^tt!H3fcLT. 
H2 O ^ 4~ 3 0 0 0 P P m^rSiftrmSn L:tlN*« 
)»aE2rfflv^it. inmti. ll®iff«lt^tLTP3© 
®P*«SeniJ:«rl!> 1 1 - 1 -HiiM 1 1 - 
7 ) i^MiL^^. 
[0218ll^fi^l2 

^^^iit::, LiPFsSrlmol/l tnh^-mm 

$<^>{c:. Ta<Ofl:7 5T-5^StlS^h=^>"<:y-t:y 
mc^^Q. lM!5rSiiSTa^L, ^!|*ltLT. 

0 ■C*:^itSflmS- 8~ 1 0 0 0 0 P P m^SS 

m^mw^fdi^^mmkm^tz. z.ii\mt. mm 
-i~iisie9i2-8) ^'muz. 

[02 1911^01113 

, ^stms&^[%] = (iam§*/^m^*) xioo •••^3 

l;<f^«»L3tS. li5E^-Cli5c«L. TiB«0iC4 [0225] 

^«*lt»* [%] = («im§«/«ffB>i§«) X 1 0 0 • • • ^4 

mpmm'mms^\.zmm.h<Si'tx^ i --^ i [ o 2 2 6 ] 
3tc^^. ^-t. mm9-mm\ ettJtts^i^iBii^ [^1 ] 
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* S^MSEt . L i P F s i& 1 m o 1 / 1 ^SrSiiST^S 

^-^S-0. lM^rSiiST«L. ^itijfcUT. 
'fl:64T'S^$ii6W«!Bj2r8~l 0 0 0 Op pm^rSjg 
-g-cm!raL/c^N*«S?S^fflv^5t, .rWai'Mi, Ilii0« 

1 }Lnmz\.xmim.m:mmc3Fmf^ kmm\ 3 

- 1 ~IISi0i| 1 3 - 7 ) 5:f^ L^. 
[0 22 0]||ittB114 

.^m^iZ. LiPFs^lmol/l ^rSiiJS-C^jS 
$^>t. TiB<7)^k7 5fS^$ixS;>{h^v'<.y-tfy 

^k^s: 0 . 1 M^s^m^x-mmt. ^m^t tx. 
^te 7x^^ti^mim 5~8 0 0 0 p p m^rss^ 

b mmiz Lxpimmi^:^wmui<!mm mmm 1 4 - 

l~IIStt«i4-6) iimtt:. 
[O221]||®i0!Il 5 

x^W>';)!?-,if:^^- h b hcO^» 
M-^S^t, LiPFs^lmo l/l^SiUrCSIfif 
L, $<i>t. TEc0fl:7 5-C*$n5^h^S^'<::x-br> 
^t^^O. IM^rSiSSmanL, ^lltLT, 
-(1:7 1 TS^3ilSWa!ftlSr4~l 0 0 0 0 p pm^rSji 

1 bmmizLxmm^iFymsm=L<mm immi 5 

-l~llii0ll 5-7) ^f^Uc. 
[O222]||||031 6 

[02231MI 

&±cr>x 0 izjm^tifzi^TiiVMmz.dmmiz^^^x. 

a. ^SO. 4A, fc*:M4. 2V, 7fiFia<0^ 
[02241 
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23TC, 1 i3R 






mm 


aS[ppm] 










0.05 


Fe 


15 


1535 


90 


94 




ft;5 9 


0.05 


Ca 


30 


1533 


90 


94 




ft5 9 


0.05 


Ai 


45 


1536 


90 


93 




fl:5 9 


0.05 


K 


60 


1541 


91 


94 




ft59 


0.05 


Si 


68 


1565 


90 


93 




fl:5 9 


0.05 


HgO 


220 


1552 


91 


94 




ft5 9 


0.05 


its 0 


560 


1543 


90 


93 




fcS 9 


0.05 


its 1 


150 


1532 


90 


93 




fc5 9 


0.05 


ft6 2 


120 


1529 


90 


94 


1-10 


fcS 9 


0.05 


Yke 3 


210 


1533 


90 


93 


XK911-1 1 


ft:5 9 


0.05 


<b64 


50 


1532 


90 


93 


*»ffll-1 2 




0.05 


<fc6 5 


58 


1530 


90 


93 




*20* U 


il21 











23t:, i*fl 




as [M] 


mm 




§S[mAh] 




^mmi-i 3 


ib5.9 


0.05 


its 6 


77 


1540 


90 


93 


*«PJ1-1 4 


fl:59 


0.05 




30 


1528 


90 


93 


i&ewji-i 5 


^t5 9 


0.05 


its 8 


42 


1529 


90 


93 


*IWJ1-1 6 


it5 9 


0.05 


fl:69 


30 


1534 


90 


93 


HHWi-l 7 


ft5 9 


0.05 


<t7 0 


60 


1536 


90 


93 


iaiwi-i 8 


fl;5 9 


0.05 


<t7 1 


70 


1532 


90 


93 


mml^-^ 9 


n:5 9 


0.05 


ft7 2 


60 


1533 


90 


93 


SI»Wl-2 0 


fl:59 


0.05 


it7 3 


300 


1555 


92 


94 


ll«W9l-2 1 


^b5 9 


0.05 


<k7 4 


100 


1536 


91 


93 






0 


jau 


0 


1518 


87 


90 




fl:5 9 


0.05 




0 


1527 


89 


92 



[0 2 2 8] 
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9ilr 1 4i s 

tmm 1%} 


mm 


as [M] 




Xft[ppm] 


Sfi 

[mAh] 


[%] 


Il«fl4-1 


ftT 5 


0.05 


Fe 


70 


1535 


93 


95 




it! 5 


0.05 


Ca 


70 


1532 


93 


95 




<t7 5 


0.05 


A) 


70 


1536 


93 


95 




^1:7 5 


0.05 


K 


70 


1528 


93 


92 




it! 5 


0.05 


Si 


70 


1552 


93 


95 




ft? 5 


0.05 


HgO 


200 


1545 


93 


95 




fb7 5 


0.05 


fb6 0 


600 


1538 


93 


95 


EMMA'S 


{t7 5 


0.05 


Ike 1 


600 


1533 


93 


95 


mmA-B 


fl:7 5 


0.05 


<k6 2 


600 


1534 


93 


95 


msmA-^ 0 


fl:7 5 


0.05 


fl:6 3 


600 


1533 


93 


95 


msmA-} 1 


<t7 5 


0.05 


<tSA 


600 


1536 


93 


95 



[0229] *20* [^4] 













23t:. MiM 






as [M] 


93Si 


MSl Fppm] 


[nnAh] 




mnm i%i 


^Wt»A^^ 2 


ft; 7 5 


0.05 


its 6 


600 


1530 


93 


95 


SWWI4-1 3 


it7 5 


0.05 


it6 7 


600 


1531 


93 


95 


mkmA-^ 4 


fl:7 5 


0.05 


Ite 8 


600 


1536 


93 


95 


Sl««4-1 5 


it7 5 


0.05 


ite 9 


600 


1537 


93 


95 


M««4-1 6 


fc7 5 


0.05 


it7 0 


600 


1532 


93 


95 


%tt0ll4-1 7 


fl:75 


0.05 


<t7 1 


200 


1535 


93 


95 


1^11094-1 8 


it7 5 


0-05 


fl:72 


600 


1536 


93 


95 


mvmA-] 9 


fc7 5 


0.05 


{t7 3 


600 


1539 


93 


95 


lltt^4-2 0 


fb7 5 


0.05 


<t7 A 


600 


1542 


92 


94 


iaR0i4-2 1 


it7 5 


0.05 


it7 5 


600 


1535 


90 


93 


l@»«5 


fl:7 5 


0.05 




0 


1526 


89 


92 



[0 2 3 0] ^ ^ ims] 



(20) ^^Tl 0-3 08 2 36 

37 38 











23t:, lAfl 








mm 


[pprrO 


-OS 

[mAh] 




li^S'%1 




fl:7 6 


0.02 


Fe 


70 


1535 


92 


y4 




<b7 6 


0.02 


Ca 


70 


1534 


92 


OA 




ft76 


0.02 


Al 


70 


1535 


92 






ft? 6 


0.02 


K 


70 


1529 


93 


Oil 




fc7 6 


0.02 


Si 


70 


1544 


93 


94 




ft7 6 


0.02 


H2O 


200 


1538 


94 


93 




ft7 6 


0.02 


fte 0 


SOO 


1532 


92 


94 




ItTS 


0.02 


ft6 1 


600 


1530 


92 


93 




ft76 


0.02 


fc6 2 


600 


1531 


92 


93 


I5««6-1 0 


fc7 6 


0,02 


ftS 3 


600 


1531 


92 


93 




ft7 6 


0,02 


^64 


600 


1534 


92 1 


93 



[0231] * * [^61 











23t;, Mx^ 








mm 


m 

[ppml 


SKmAh] 


%tt1K^$ 




II«W|6-1 2 


ft7 6 


0.02 


ft6 5 


600 


1529 


92 


93 


%»«)6-1 3 


Yk7 6 


0.02 


ft6 6 


600 


1530 


92 


93 


IIMI6-1 4 


it7 6 


0.02 


ft6 7 


600 


1532 


93 


94 


ll»M6-1 5 


ft76 


0.02 


ft6 8 


600 


1537 


92 


94 


SMI«6-1 6 


<t7 6 


0.02 


ft6 9 


600 


1533 


92 


94 


Sltt6i|6-1 7 


<t7 6 


0.02 


ft? 0 


200 


1531 


92 


93 


miMS-l 8 


fb7 6 


0.02 


ft? 1 


600 


1531 


92 


93 


msme-} 9 


ft? 6 


0.02 


ft?2 


600 


1632 


92 


94 


ll«l^6-2 0 


ft? 6 


0.02 


ft? 3 


600 


1539 


92 


93 


ll»«f6-2 1 


ft? 6 


0.02 


ft?4 


600 


153? 


91 


93 


watm7 


ft? 6 


0.02 




0 


1523 


90 


92 



[0232] 



(21) ifif^^lO-3 082 36 

39 40 





















[ppm] 


S3 

[mAK] 


[%] 






0 


Fe 


70 


1515 


86 


90 




iX[^ 


0 


Ca 


70 


1515 


86 


90 






0 


Al 


70 


1515 


86 


90 






0 


K 


70 


1515 


83 


90 


ll««8-5 




0 


SI 


70 


1517 


86 


90 


SlttM8-6 


t3i\^ 


0 




200 


1518 


83 


90 


lltt«l8-7 


tSiL 


0 


itB 0 


600 


1510 


85 


90 


m»ms-s 




0 


(be 1 


600 


1510 


85 


90 






0 


ft6 2 


600 


1511 


85 


90 


««W8-1 0 




0 


ft6 3 


600 


1512 


85 


90 






0 


(be 4 


600 


1510 


85 


90 



[0233] *20* [^8] 











23t:, lAfl 


aft 




as 


[ppnrO 


[mAh] 


\%\ 


*»«8-l 2 




0 


(be 5 


600 


1513 


85 


90 


\ 3 




0 


ft66 


600 


1517 


82 


90 


S^««8-l 4 




0 


(be 7 


600 


1508 


85 


90 


^fl8-l 5 




0 


(be 8 


600 


1510 


84 


90 


Sl«^8-1 6 




0 


(be 9 


600 


1511 


80 


90 


iyft«8-i 7 




0 


(b7 0 


600 


1512 


84 


90 


%R«8-1 8 




0 


(b7 1 


600 


1517 


86 


90 


!ttt«8-1 9 




0 


(b7 2 


600 


1510 


81 


90 


limi8-20 




0 


(b7 3 


600 


1513 


82 


90 


IIRW8-2 1 




0 


(b7 4 


600 


1510 


82 


90 



[0234] 



(22) iRf^^l 0-3 08236 

4 1 4 2 











FtCM 




Z3 V, 1 * 


mm 






XMppnriL 


$S[mAK) 


[%] 




it7 5 


0.1 


K 


3 


1535 


90 


93 


SI9I019-2 


<t7 5 


0.1 


K 


5 


1536 


91 


95 


SIII«<l9-3 


itr 5 


0.1 


K 


10 


1539 


92 


95 


%»0g9-4 


it? 5 


0.1 


K 


100 


1537 


91 


95 




ft? 5 


0.1 


K 


500 


1532 


89 


94 


»ll019-6 


fc7 5 


0.1 


K 


1000 


1525 


88 


93 


IIRM9-7 


ft7 5 


0.1 


K 


3000 


1515 


85 


91 



[0235] *20* [^101 













23t;, IJOH 






aa 








^Olfli 0-1 


<b7 5 


0.1 


Si 


2 


1535 


90 


93 


mm^^ 0-2 


itJ 5 


0.1 


SI 


5 


1538 


92 


95 


UttAl 0-3 


4k7 5 


0.1 


■ Sf 


10 


1542 


94 


96 


%lft«l 0-4 


fl:7 5 


0.1 


Si 


100 


1553 


94 


95 


ne^ni 0-5 


it? 5 


0.1 


Si 


500 


1548 


94 


95 


nsmi 0-6 


ft:7 5 


0.1 


SI 


1000 


1542 


93 


94 


II«»Q1 0-7 


fl:75 


0.1 


SI 


3000 


1538 


92 


94 


1^991 0-8 




0.1 


Si 


5000 


1537 


92 


93 


HKMi 0-9 


«:75 


0.1 


Si 


7000 


1536 


91 


93 


siami 0-1 0 


it? 5 


0.1 


Si 


10000 


1525 


91 


92 



[0236] 



^40^ [^1 1] 



(23) ^^¥10-308236 
43 44 









^tt* 1 gmm 


23T;, 1/iH 






Mil 


Sffipprh 


#9[mAK 




mmt 11-1 


ft:? 5 


0.1 




4 


1535 


90 


93 


1-2 


ft:? 5 


0.1 




5 


1536 


92 


95 


usini 1-3 


ft:? 5 


0.1 




10 


1548 


92 


94 


1-4 


ft;? 5 


0.1 


H20 


100 


1553 


93 


94 


lUllfll 1-5 


ft:? 5 


0.1 




500 


1537 


92 


94 


netMi 1-6 


ft:? 5 


0.1 




1000 


1530 


91 


93 


SSIffll 1-7 


ft;75 


0.1 




3000 


1520 


90 


92 




ft:75 


0.1 




0 


1535 


90 


93 



[0237 











*20* 


112} 














23"^ }^!^ 




as 






8ft[ppmL 








nMm \ 2-1 


fl:7 5 


0.1 


ft:6 0 


8 


1535 


91 


95 


m9^m^ 2-2 


ft:? 5 


0.1 


ft:so 


10 


1536 


91 


95 


^Smi 2-3 


ft:? 5 


0.1 


ft:6 0 


20 


1540 


92 


95 


Sl«9|i 2-4 


ft:? 5 


0.1 


ft:60 


80 


1545 


92 


95 


2-5 


ft:? 5 


0.1 


ft:6 0 


500 


1544 


92 


95 


^m^^ 2-6 


ft:? 5 


0.1 


ft:6 0 


2000 


1542 


92 


95 


2-7 


ft:? 5 


0.1 


<k6 0 


7000 


1536 


92 


95 


HKMl 2-8 


fc7 5 


0.1 


ft:6 0 


10000 


1532 


90 


95 


$ttni 3-1 


ft:? 5 


0.1 


fl:64 


8 


1535 


90 


95 


SUSmi 3-2 


fl:75 


0.1 


fl:6 4 


10 


1540 


91 


95 


Sl»«l 3-3 


fl:75 


0.1 


ft:64 


20 


1545 


91 


95 


IfeKWl 3-4 


ft:? 5 


0.1 


ft:6 4 


200 


1551 


91 


95 


3-5 


ft:? 5 


01 


^k6 4 


1000 


1547 


91 


95 


Uttffll 3-6 


ft:? 5 


0.1 


ft6 4 


7000 


1537 


91 


95 


SiSWill 3-7 


ft:? 5 


.0-1 


ft:6 4 


10000 


1530 1 


89 


95 



[0238] 



<24) 0-308236 
4.5 4 6 













23\:, lAfl 


as 






SSEppmO 






Hfilffll 4-1 


ik7 5 




its 7 


5 


1535 


Q1 


95 


IUk0!l1 4-2 


it! 5 


0.1 


its 7 


g 




a 1 


95 


Hemi 4-3 


fl:7 5 


0.1 


its 7 


50 


1 i>uO 




95 


m»m^ 4-4 


it7 5 


0.1 


its 7 


200 




QQ 


95 


4-5 


flST 5 


0.1 


^67 






9^ 


95 


$9^911 4-6 


fl:7 5 


0.1 


fl:6 7 


8000 


1535 


90 


95 


rtf amai i c _ i 
K«C99 1 o - 1 


1&7 5 


0-1 


fl:7 1 


4 


1535 


90 


95 


UttMl 5-2 




0.1 


ft:7 1 


5 


1536 


91 


95 


101(011 5-3 




0.1 


fk? 1 


10 


1540 


92 


95 


mm^ 5-4 


fli7 5 


0.1 


ft:? 1 


200 


1548 


92 


95 


SIttffll 5-5 


ft:? 5 


0.1 


ft:? 1 


1000 


1544 


92 


95 


Uttffll 5-6 


ft:7 5 


0.1 


ft:? 1 


5000 


1538 


91 


95 


nsmi 5- 7 


fb7 5 


0.1 


ft:? 1 


10000 


1525 


88 


95 



[0239] :zixti>mimco^^^(^. ^ h^'^^y-^ 

[0240] 

Srlf^r-rSkftt. 5~7 0 0 0ppm^|,iftS'r^ 

[01] 

[BD 11 




[03 ] ^m^m imA(mmz}!mfi^(o~m& 
[04 ] mm9-^mwim 1 1 tistts^^js^t^ 

*fc(7)R^S:S^-f#tt0T'*«., 
[05] HilMl 2~I^«?!I1 5fcfcftS5Ftt!tS»JiJgfc 

1 ftfii. 2 lEffi. 3 ■b/W-:^'. 4 IfegS. 5 



[02] 




(25) 



l^m^l 0-3 082 3 6 




1560 



[04] 



1550 



1530 



1520 



IgRfillO(Si) 




(26) 
[H5] 



^^^10-308236 



1560 



ia«13({t64) 



1550 

<: 

^ 1540 



1530 




1520 



1 



10 100 10D0 



10^ 



(72)^08* mm 



